* W ” . - [4 
<3" "5. a 4 
J eee”. Ws En. 45 5 % 
d <5 "x _y $i w63 "3. 00 
© "TING, Act Bs * RT 
. . . 
Fl 
_ 
. 
. 7 
4 


MASTERSON HIS 
THIRD BOOKE OF | 


AR ITHMETICKE, 


Shewing the morc ingenions inuentions ,and the figura- 
tive and caratericall operations, by which to calculate 
J the truc ſolutions oranſwers of Arithmcticall queſtions: 
after a more perfeQ, plaine, þriefe,and well ordered arith- 
metical waythen any other herctofore publiſhed.No leſle 
neceſſary and pleaſant to all men employed in great 
and worthie ations, then to others. 


Nothing without laboup, 
All things with reaſon. 


Imprinted at London byRichird Field, 
T5495. 
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RABLE SIR IOHN PVCKERING 


KNIGHT, LORD KEEPER OF THE GREAT 


SEALE OF ENGLAND, AND ONE OF THE 
Lords of her Maieſtics moſt honorable Priuie Counſell, T no- 
MAS MASTERSON Witheth increaſe of honor , and 


after this life endlefle felicitie, 


A 1ght Honourablegn the beginning the Om- 
df potent andener lining God (great archi- 
( reftor of all things)out of a heauy lumpe or 
DB 4/ordredchaos , framed the heanens , the 
earth , the ſea , and all things inthem con- 

| gr pond: in number , weight and meaſure: 
4 0b/erning ſuch an harmone therein , that 
"Xx => the Sanne,CHloone , and ſtarres which he 
| laced aboue ( as it were the vault or co= 
werture of his works ) ſerae for lightes, ſignes , ſeaſons , yeares, and 
dayes, to grace , gonerne, and azrett beneath. eAll which by him (6 
wrought , he commannded to keepe their appomted place, order, and 
eonrſe, which they accordingly obey, and accompliſh, m ſich wonder= 
fullmanner, that by the ſight & conſideration of them,all nations are 
enforced to confeſſe , that the heanens declare the incxpiicable great 
. power and glorie of God. So that this incomprehenſible worke , cau- 
| ſeth the wiſer ſort of men ( Philoſophers labouring no doubt by the 
E 5nſpiration of God, to find ont the nature and effett of things ) to con- 
> clude ſuch a ſympathy and agreement berweenman(whon they call 
- the leſſer world ) and the great frame of the world in the which we 
| arc wrapt, that there 1 not any motioninthe heauenly boaxes , whoſe 
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per ation man dorh not feele m him ſelf at the ſame inſtant. In like 
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 wamer, it canſeth Phifitions and chirnrgians( ſteming id maintihne 
he Philoſophers opinion ) to affirme that the plapes, afpefies and m-' 
fluences of planets , and other ſtarres , are greatly to beobſernedin 
letting of bloud , making inciſions, working of cures, and miniſtring 
of medicines. Setthen alſo and nauigators ( which ſee the wanders 
of God ) acknowledge by the eAlmighties fauonr and permiſſion, 
voyages tobe accompliſhed , through the obſernation of the heauens 
orders, and the things in them contained. To bebrieft, it cauſeth 


7 
the husbhandmen(which labour to hane mcreaſe of things connenient 


for mans vſe) to ſay ,that the renolutions of the heauens , do as welt 
tell them their due ſeaſons to (owe , plant , graffe , geld, &c. as cauſe 
the earth to produce her fruites to the deſired endor harneſt, eAnd 

enerally canſeth all men ( as they drffer more or leſſe from brute k 
Later ) to ſpeake contmually of the great benefites they recerue of 


alt 
almightie God. But { right Honourable) ſeeing God made, gouer- git 
weth, and maintaineth all things in number , weight and mo M0 ral 
3 verie difficult for man to know any thing certainly concerning the 4 
celeftiall ſpheres ,or aſſuredly to ſpeake and determine, of terreſtriall rs 
and humane affaires, without that excellent_gift of God the ſcience of A 
numbers. T herefore ( according to the ſmall mea(are of knowledge 1! 
which God hath giuenme therein ) I hane proceeded to publiſhthis Wl 
my third booke of eAruthmeticke , treating of the harder arithmeti- . 
call operations(ontted in my firſt and ſecond bookes ) thereby to cal- lic 
culate the anſwers of arithmeticall queſtions,of celeſtrallterreſtriall 
and marine thmgs, paſt , preſent , and to come , as well intames of 
Are 4s peace. The which as a token of my good will and durifull 
ſernice ,in all hremble manner 1 dedicate onto your Lordſhps prote« 
clin and patronage. 


Y our Lordſhips moſt hamble 
and dutifull ſeruant: 4 


Thomas Meiterſon. 


Tothe_ Reader. 


Aw 1NG ( gentle Reader )by my two former bookes in 
ſome ſort prepared the minds of thoſe which vnderſtand 
| them aright, and ina manner enabled them to conceiue 
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Thefirſt definition. 


What an enen number ts, "it ( 
The ſecond definicion. 
What an odde number 1s. ; C 
The third definition. 
What a compound number 1s. 0 
Thefourth definicion. 
What an uncompound number is. 2 C 
The fift definition, 
What a perfeft number is. . 2 C 
The faxt definition. 
What a Surd number ts. X 
The ſeuenth definition. 7 
Which numbers are communicants. 3 
Theeight definition, 
Which numbers are incommunicants. ; 0 
The ninth definition. 
Which numbers are m proportion contmuall. 3 O 
Thetenth definition. 
What number ts the middle proportional betweene two numbers, 1 O 
Theeleucnth definition. 
FW hat a ſquare number ts, = 
The twelfth definition. 
What a cube namber ts, 4 O, 
The thirteenth definition, 
Which numbers are in progreſſion art hmeticall. 0: 
The fourteenth definition. 


Which numbers are in progreſſion Geometrical. 
The fifteenth definition. 
Which numbers are in progreſſion harmonicall. 
The rſt inſtruQion. ; 
Of fignes and caralters, and their ſignifications or numeration. * 
. Theſecondinſtrution. 2 
Of the extrattion of the ſquare roote ,cubicke roote , 2enſe 
roote, ſurſolide roote,or any other rooteymany different way 
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Of the extrattion of any roote in frattHons. 
" 4 | bp. te ſtruftion. 
. Of Surd numbers , and how they are expreſſed and prononmeed : alſo 
| how to finde the value of them , ſo nigh a; ſnall be thought neceſ- 
I farie. 3T 
| The fift inſtruQion. 
. Of abbreniation in Surd mediall numbers. 34 
Theſfixt inſtruction. 
, Of bringing or reducing two Surd mediall numbers ginen,vnder one 
like name of caratter. 34 
R The ſeuenth inſtruQion. 
T o finde the reaſon betweene two Surd mediall numbers gioew of one 
; kmae, compared together, 36 
The cight inſtruQion. 
} Of eAdattion in Surd mediall unmbers, 36 
The ninth inſtruQion, 
: Of Subſtration in Surd mediallnambers, 3$ 
Thetenth inſtruftion, 
"= Of Multiplication in Surd mediall numbers. 38 
The elecuenth inſtruQion. 
3 8 27 Demiſion m Surd mediall numbers. 39 
The twelfth inſtruction. 
4 OfeAdiition of the fignes + aud — 40 
he thirteenth inſtruQion. 
4 of Subſtrafion of the i bones + and — 40 
Thefourtecnth inſtruQion. 
Of Multiphcation of the ſignes + and — 41 
: The fifteenth inſtruQion. 
4 of Demifion of the fignes + and — 43 
p. The fixteenth inſtruQtion. | 
d of { Addbrions in toned Surd numbers. 43 
$3 Theſeuenteenth inſtruction. 
Sub fraftion in wyned Surd numbers, 44 
a; The eighteenth inſtruction. 
f1-/tiplication in ioqned Surd numbers. 45 
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Of Thpniſion ntoyned Surdnumbers, Feol.48 | 
( The twenticth inſtruction, | 
Of eAaddttion mdiſtinft Surd numbers. ns 
The one and twentieth inſtrugion 
Of Subſtrattion in diſtin? Surd numbers. 52 4 
The two and twentieth inſtruQtion. | | 
Of Multiplication un diſtmt Surd numbers, 53 
| The three and twenticth inſtruion. 
Of Deniſon in diſtinfÞ Surd numbers. 55 
Thefoure and twentieth inſtruction. 
Of- Addition of Reaſons. 56 
The five and twentiethinſtrution. 
Of Subftratlion of Reaſons. ' 
hefixe and twentieth inſtrucion. G 
'Of Multyplication of Reaſons. 5s j 
Theſeuenand twentieth inſtruction, 
Of Deus/ion of Reaſons. 59 | ( 
The eight and twentieth inſtruftion, 7 
T o finds betweene two numbers ginen of one kmd , (0 many numbers IM 
middle proportionals as ts required, 61 di 
The nine and twentieth inſtruQion. el 
Of extrallions of rootes in Surduumbers, by dinerſe ſeuerallwayes. & 
62, 
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6 Definitions, 

The firſt Definition. 
£2; | ©(7] Venniubersare,thoſe which may be parted into 
5$ 2 | two cquall parts. 
| Fe Declaration. 
59 n. That malticude of things of one kind, which 
may be parted intotwo ſuch parts, that the one 

gh may iuft containe ſo many of thoſe things, as the other part 
GI doth,and neither more norleſſe, without deuiding thething to 


the vnit limited; is called an even number , as'2.4. 6.8. 10.12, 
_ &c. infinitely. 
The 2 Definition. | 
Odde numbers are, thoſe which cannotbeparted into two 
equall parts, 


). 


' Declaration. 

This is the conuerſe of the aforegoing, and by the declaratis 
of the ſame it is apparant , that an oddenumber cannot be par- 
© ted into two equal parts, without deuiding the thing to the vnie 
{lumited. Alſo that euery cucnnumber , hauing one vnit more 
Laddcd vnto it, is an oddenumber,as 3.5.7.9.11.13.&c.infinitely. 
= The 3 Definition. 

| Compound numbers are, thoſe which may be meaſured by 
bangthcr number. 


: Declaration. 
- Tac number which doth containe another number,ſo many 
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times as a third numberdoth containe vnits,is called a copound 
number , and is compounded of that ſaydother number which 
it doth containe,and of that third number which doth containe 
ſo many aforeſaid vnits, Alſoby the third definition ofmy firſt 
book,thenumber meaſuring another number,js a part therof& 
by the 5 definition of my far{t booke, the number meaſured is, 
the many times of the number meaſuring. Then the number 
mncaſured is compounded of the number meaſuring , and the 
number of the ſo many times, as thenumber meaſured doth c6- 
taine the number meaſuring : for each of them taken ſo manie 
times as the other doth containe vnits , doth produce the ſame. 
As 12 is compounded of 3 and 4 : or of 2 and 6 &c. 7, 
The 4. Definition. 4 
Vncompound numbers are thoſe, which cannot be meaſured 
by another number. 
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Declaration. 

Then thoſe numbers , which are not the many times of ano- ; 
ther number , without deuiding the thing to the vnit limited, 7 
are called yncompound numbers, as, 2. 3. 5.7. 11.13. 17. & } 

The 5 Definition. n * 

Perfect numbers are thoſe, which are equall to the aggregat 

of all cheir parts. FP: 
Declaration. 4 

By thefirſt definition ofmy firſt booke, vnit is that by which Þ 

euery thing that is, is ſayd one: ſo number in theſe fhuc defini- #3 
tions muſt be taken for a multitude of thoſe things to the vnit 

firſt limited; alſo the parts of number, for a multitude of vnits, 

and the leaſt part ofnumber for one vnit. As the parts of 6 are 3 ,, 

2 and I : which added together , their aggregat is 6: therefore 6.,% 

28. 496, $128. &c, arecalledperfeRt numbers. ; 

The 6 Definition. | 

Surdnumbers are, the fignifications or repreſentations of 

rationall, yppronounceable or ſurd quantities, = 
Declaration. FE 

In the 6 inſtruftion of my firſt booke we ſhewed , the eau 

why that a ſecond diſtin poſition and confideration of ml 
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nd bers, is called afraftion, or broken number : and nowe for the 
ich vnderſtanding ofthe reaſon why this third diſtin&polition and 
_ conſideration of number, is called a ſurd number,we haue writ- 
” " tenthefourth inſtruRion of this booke, which doth declare the 
F ſame at large, therefore to auoyd vaine repetitions , we referre 
*s thee to that place. 
ya | The 7 Definition. 
— Thoſe numbers are communicants whoſe reaſon is rationall. 
=Y Declaration. 
—_ Thoſe numbers whoſe reaſon may be expreſſed and named - 
' # by number, either whole or broken, are here called commu- 
nicants. 
ds A The8 Definition. 
'2 Thoſe numbers are incommunicants whoſe reaſon is ſurd. 
: Declaration, 
20. This is the conuerſe of the afore going , and by the 4 and 7 
ed, {} inſtrucionsofthis booke,theſe two definitions are made appa- 
c, {4 rant, therefore we referrethee to thoſe places for the better vn- 
4 derſtandingofthem, 
at | | The g Definition. 
is Thoſe numbers are in proportion continuall, where the firſt 


3 hath ſuchreafon to the ſecond , as the ſecond hath to the third, 
+ Y andthethirdtothe fourth, &c. 
| Declaration. 
| As1. 2.4. 8,16. &c.or 81.27, 9. 3.1:0I 16. 4.1.5. 5. 5c 
infinitely : andthe like in furd numbers,&c, 
The1o Definition. 
A number is the middle proportionall betweene two num- 
| bers, when theone of them hath the ſame reaſon to it, that it 
| hath co the other. 
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I Declaration. 
t As 6is themiddlepropottional betweene 4 and 9 : or 1:.be- 
- twecneZand 3 &c. infinitely :andthe like in ſurd numbers.&c. 
ER” The 11 Definition. 

2A ſquare number , is the produt of a number two times ta- 


Ho d multplicd : that is, the produR of a number multi- 
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plied by the ſame number. h 
Declaration. | 

As 4, produced of 2 multiplied by 2. or 169, produced of 1; 
multiplied by 13. or 2;, produced of 5 multiphed by 1: Sc. in- RE 
finitely :and the likein furd numbers, &c. - 

The 12 Definition. 

A cubenumber is , the produR of a number three times ta- 
ken and multiplied: that is the produRt of anumber multiplied 
by the ſquare numver of the ſame number. 

Declaration. 

As 8, produced of the product of 2 multiplied by 2 multi- 
plicd by 2: that is of 4 multiplied by 2. &c. infinitely : and the 
like in fraftions and ſurd numbers,&c, 

The 13 Definition. 

Thoſe numbers are in Progreſſion arithmeticall,which are ſo 
rehearſed or placed one after other,that the firſt is ſo much grea- Þ% 
ter or leſſer then the ſecond, as the ſecond is then the third, and 
the third then the fourth, and fo following to the ende in one % 
exceſle continuall, 


Declaration. 
 As1.2. 3.4. &c. or 8. 6. 4. 2, and the like, in fraftions.and 
ſard numbers &c. 
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The 14. Definition. | 
Thoſe numbers are in Progreſſion Geometricall , which are 
fo rehearſed or placed one after other , that the firſt hath ſuch 
reaſon to the ſecond,as the ſecond hath to the third,and the third | 
to the _ , and ſo continuing to the end in proportion con- 
tinuall. ; : 


$. 
w 
D * 
"1 
A 
'\ 
3p 
A? 
'S- 


Declaration. 
As I. 2. 4. 8, &c. or 27. 9.3. 1. and thelike., in fraRtionsang 
furd numbers, &c. 7 4 
The 15 Definition. 4 
Thoſenumbers arc in Progreſſion harmonicall, which af 
rchearſed or placed one after other , that the exceſle bety 
the firſt and the ſecond , to the exceſle betweene the ſecony 
the third , hath one and the ſame reaſon , that the firſt ha 


the third. Againe, the exceſſebetweenethe ſecond & the third, 
to the exceſle betweene the third and the fourth, hath one and 


'S che ſame reaſon that the ſecond hath to the fourth : and ſo fol- 
in- | lowing to theend. h Ro 
Declaration... 
As3{4.6.0r 6.8.12. 24: or 60,70. 84.105. 140. 210. 420. 
; fa- &c. and the like, in fractions and ſurd numbers, &c, 
lied |} There are many other variations in Muſicke , which at this 


time we omit. Thus in this maner,for the bettcr attaining to the 
purpoſe pretended it is conuenient to vnderſtand number in 


lei- Y ther. 2.3.4 andy, definitions in one nature, and in the. 7,8. 
the Y 9.10.11. 12,13. 14.and 15. defimtions ( abuſiuely ) in another 
| nature, &c, | 

eſo "08 ee an] al; 
FNSTRVCTIONS. 
nd 3 | 


The firſt Inſtruftion ts of ſjgnes ana Caratters, 
and their ſignifications. 


A He chiefe ende tooked for in this art , is to find, 
$3 manifeſt, expreſſe, & name,the defired vnknowne 
quantitic, And for the attaining thereunto, beſide 
{Call the figures, inuentions and operations, ſhewed 

AS and declared in my firit and ſecond bookes: wevſe 
this figne + forthis word wwre,& this ſigne —- for this word 
{:ſſe. And againe forbreuitic ſake, we.calt and name abuſiuely 
the vnit , number, fraRion, and ſurd quantitie, groenlly num- 
ber; but with this confaderation, that we haue aſpeciall regard, 
what is meant and ſignified by them. And moreoucr, whereas 
any number firſt giuen, taken,or imagined, may be multiplied, 
E. or imagined to be multiplied by it felf, and that produRagaine 
by the ſame firſt number , and then that produ againe by the 
- ame firſt number, and ſo cuer the laſt produGt by theſame firſt 
Timber infinitcly : thoſe ſayd produts , and the number firſt 
- "Sven taken or imagined , welignifie and difcerne one from o- 
- Wer by theſe caraRers following _—_ placed before them, yet 
32d 11 
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hauing heretheir number written ouer them. 


SS 46 SS SS nu Bo 10. 22:--22, 
16.5". © 5H. ſ{&@. bj. $%F.<b. $ſe-cſb&.5/F's, 
13. bj» 366 ; h 
d (%. *bſ8. & (8. &c. 
$5 On written thus 22, doeth fignific any num- 

ber before which it is written , to be the firſt number giuen, 
taken, or imagined;and is called radzx, or roote, for that all the 
other caraers haue their originall or of-ſpring of it , The ſe- 
cond written thus F, is called ze27 or ſquare, and doth fignifie 
any number before which it is written, to be the produdt of the 
firſt multiplication of the roote by it ſelfe : that is of the roote 
tiwo times taken and multiplied, The third written thus c&, is 
called cabe, and doth ſignifie the number following the ſame 
to be the produR ofthe ſecond multiplication of the roote,three 
times taked and multiplied, that is of the F multiplicd by the 
ze. Thefourth is called zey/ezen/e, and doth fignifie the num. 
ber following the ſame,to be the produR of the third multipl1- 
cation,that is the produR of theZ? foure times taken and mul- 
tiplied. The fift is called /arfo/rde, and doth fignifie the number 
following the ſame, to.be the produR of the fonrth multiplica- 
tion. The fixt is called zen/ecube , and doth fignifie themumber 
following the ſame,to be the product of the fift multiplication. 
Theſeuenth is called 5/#r/6/i4e , or ſecond ſurſolide , and doeth 
ſignifte the number following the ſame,to be the produR of the 
ſixt multiplication. The-ight is called z-»/2zen/e2en/e, & doth 
fignifie the number following the ſame,to be the produRt of the 
ſcuenth multiplication. The ninth is called cabecaube , and doth 
fignifie, the number following the ſame,to be theprodutt of the 
eight multiplication, The tenth is called ze/e/#r/o/zde, & doth 
fagnifie the number following the ſame, to be the product &c. 
The eleuenth, is called c/#r/a/5de,or third furſolide. The ewelfth Þ 


15 called zen/ezenſecube, The thirteenth is called d/ar/o4ae, or + 


ES 


fourth ſurſolide. You may proceede further at your pleaſuregÞ 7 
you marke that the fift caracter is the firſt ſurſolide, the ſcuegthi=s 
the ſecond ſurſolide, and the next yncompound number let 


lowing,the next ſurſolide,& ſo infinitely euer the nexc vncalliv® 
| poung””: 
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pound number following the next ſurſolide :then alſo that de- 
uiding the number of any caraQeer by the leaſt number that can 
meaſure it, and that quotient, by the lealt number that can mea- 
ſure it, and againe that quotient by the leaſt number chat can 
meaſure it, and fo euer deuiding the laſt quotient by the leaſt 
number that can meaſure it , vntill the quotient be an vnit, that 
the deuiders ſhew which caracters ioyned together , make the 
carater demaunded, 
Examples. 

If it be demaunded what caracter the 42 caracter is , firft de- 
uide 42 by 2, the quotient is 21, which deuideby 3, the quoticnt 
is 7, which deuide by 7 , the quotient is 1: now the deuiders 2 
3 and 7 doſhew., that the ſecond third , and ſcuenth caracers 
10yned together thus FcCbſF , is the caraRter defired, whoſe 
pronunciation is zen/ecubeb/yrſolide,and fignifieth the number 
following the ſame, to be the produRt of the 41 multiplication, 
or the produof the ZP taken 42 times & multiplied, The 684 
caraQer is SS Cc ,and is pronounced zen/ezenſecubecube- 


ffur/olde , and ſignificth thenumber following the ſame, to be 


the produdt of the 683 multiplication,&c. infinitely. 


The ſecond inſtruition us of the extrattions 
| of rootes. 


' A Ny number giuen, being the F, the c& , the FF, the ($, 

or any other produ&t of a 7 many times taken and mult1- 
plied; hath hisroot to befound in this maner following.Make a 
pricke ouer the figure that ſtandeth in the firſt place of thenum- 
ber giuen, and other prickes ouer the figures following, euer 
leauing ſo many figures vnpricked betweene each two prickes, 
asthe number giuen is ſayd to be theprodutt of multiplicatiss. 
And looke how many prickes are made in this order ouer the 
numbe: giuen-, and with ſo many figures the yalue of his roote 


| "4s ſignified. Then abate the greateſt number you can being the 


product of ſo many multiplicationsas the number giuen is ſayd 
be the produc of multiplications, from the number which 
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8 THOMAS MASTERSON HIS 
giuen, eſtcemedin value asif 7 his Table muſt bee knowne by 
it wereapart fro therelt(euer heart, for it doth ſhew the Jp. c@. 
reckening the figure or fi- FF. and [$. of any number not a- 
gures which ſtand at the left bowe wane, and may be prolonged as 
hand of any pricke, toſtand yourplea/are. | | 
alfo vnder it) znd write the 2, FF, t « FF. 8 | 
remainer ouer it,{triking out 9 . 8 . 729 « 656r . 59049 
as you do in deuifion. The 8 . 64 . Fi2 . 4096 . 32768 4 
roote of this number abated, 7 . 49 . 343 . 2401 , 1680379 AF ( 

s ( 


15 the fart figure found of the 6 . 36 . 216. 1296 , 7776 ; 
ze required,and ſtandethin 5 . 25 . 125 . 62g . 3125 FF 


thelaſt place ofit. Now know 4. 16 . 64. 256 . 1024 

that of F' numbers, the nexe 3. 9, 27. 8. 243 

fizureof his root being foud 2. 4. 8. 16 . 32 

and written by this toward 1. 1, I. b- I 

che right hand, is contained 

in the number which is, or is come to be vnder the next pricke 
of the number giuen,taken as if it were apart from the reſt;twa* 

times the value of thefirſt figure found of the roote,and once it 

ſelfe times, cuer eſteeming each figure of the roote in value as it 
ſizniftcth ſtanding lo together as is aforeſaid. Of c@ numbers, 
1s contained three times the F of the firſt figure tound of the +» 
roote, and three times the produtt of the ſayd firſt hgure found | 
multiplied by it, and once the F times of it ſelfe, Of FF num- =} 
bers it is contained foure times the c& of the firſt figure found {| 
of theroote, and fixe times the product of the F of the ſaid firſt 
figure multiplied by it, and foure times the produtt of the ſayd 
firſt figure multiplied by the F of it , and once the c& times of 
it ſelfe. Of { numbers it is contained fue times the F'F' of the 
firit figure found ofthe roote , and ten times the product of the 
c2 of the ſaid firſt izure multiplied by it,and ten times the pro= } 
duct of the F of the ſayd firſt hgure multiplied by the F of1t,& 8 
fine times the produt of the ſayd firſt figure multiplied by the 
c© of it, and once the FF times of it ſelte. The like conſidera 
tion you muſt haue if the numver giuen be the produdt of anig? 
other multiplication, which tor your cafe this T able following 
will bring to your re:zembrance,& is co be augmented at yall? 
plcalurs 
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2 ; pleaſure. The ſecond rowe of numbers downward is made of 
2 JF thefrr{tby addition, the third of the ſecond, the fourth of the 


1 3 chird,&c. infinitely. Euer agreeing to the produR of any roote 
| ſomanytimes taken and multiplied. The caracters onthe left 


ce { handareanynumber giuen , and the numbers-in+ that-line to- 
0  wardtherighthand,arcthenumbersſcruingtocxtraft his fuch 
it AJ root,inthis maner.As if the nuber giue beſaid tobeacCce nu- 
it {J ber:itſheweththat ifchefigurewhich ſtandeth inthe laſt place 
it {7 ofthis rootghaucthenexthigureof his root writtenby it; as we 
Ne +] hane beforedeclixed.theſaydnextfigure to.berontaincd in the 
id YJ niberwhich ivorſtialcome tobe,vnder the ſecondprickof che 
1- HY number giuteſteemed as being apart from thereſt, 9 times the 


id 5557 of the fiſt figure fond of his root, and-36itimes the pro- 


{t duct ofthebſ$of the ayd firſtmultiplied by ir;& 84 times the 
'd produdt of the Fc& of the ſaid firftmwltiplied by the F ebir; & 
of 126 times the produQoctheſy of theſaicfirlt multiphedby rhe 
1C ceof it, 8126 tunes the produtt of the FF bf the ſaid firitmul- 
he tiplied by the FF of it, & 84 times the praduct ofthece of the 


ſaid firſt multiphedby the ſ$ofit,& 36timestheproaduttofthe 
+ 5 of the ſaidfirſt multiphedby the FaCroffit, 8c/9- times the 
5 ptodud ofthe fayd firſtmuldaplied þy:theb{$ofir} $c onte the 
times of it ſelf. Antbieyndetſtidatall other. Thenest 
FEnre of afy roote required being found: arid written inorder 
ze other two figures totwand the rigttthand, ts contained m 
Intber-which;is or-{hal cometo: be 2a the third ptok of 
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10 THOMAS MASTERSON HIS 
the number giuen, cſteemed as being a partfrom the reſt, as the 
figure which ſtandeth in the laſt place ſauing one of the roote 
deſired was contained in the number which {ſtood vnder the (e- 
cond pricke of the number giuen, eſteemed as being apart from 
the reſt, onely excepted, that the value of the two figures which 
{tand in the two laſt places of theroote required, mult be taken 
as they ſignifie in value ſo written together, in place where the 
figure which Randeth in the laſt place was before taken alone, 
And ſocuery next figure following ofthe roote demanded be- |} 
ing found & written in order by the other figures, is contained | 
in likemanec in the number vnder the pricke of thenumber gi- #| 
uen ſeruing for it : onely excepted, thatthe value of all the fi- #? 
gures toward the left hand of it, muſt be taken together,in place 
where the figure which (tandeth in the laſt place was before ta- *® 
ken alone. Thereforeof 5 numbers,deuide the number which #® 
is or 1s cometo be vnder the ſecond pricke of the number giuen 

| ( eſteemed as being apart from the reſt ) by the produRof the 

k firſt figure found of theroote (eltcemed in value as it fignifieth 3 

| when the next figure is written by it ) multiplied by 2, hauing # 
regard that the F* of the quotient may be abated out of the re- 
mainer, and then that ſuch quotient is the next figure of the 
roote required. Of c@ numbers, deuide it by the product of the 
37 of the firſt agure found of the roote multiplicd by 3, hauing 
regard that the produR of the produdt of the firſt figure found 
of the root multiplied by z multiplied by the F' of the quotiee, 
may beabated out ofthe remainer, and yet that the P of the 
quotient may be abated out of that laſt remainer,and then that 
ſuch quotient is the next figure of the roote required. Of FF 
numbers deuide it by the produR of the c& of the firſt figure 
tound of the rootemultiplicd by 4, hauing regard that the pro- | 
dutof —_— of the F of the firſt figure found of the root Þ 
mulriplicd by che: of the quotient multiplied by 6 may bea<J 
batedout of the remaiiter;, 'and chat out of the remainer of this 
remainer may be abated the-produ& of theproduR of the 
figure found of the roote multiplied by the c& of the quot! 
multiplied by 4, and yet that : FF of the quotient 
abated out of the remainer of that remainer, and then thath 

quot 
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he quotient is the next figure of the roote required. In like maner 
te (as is aforeſayd.)) you may find all the figures that fignihice the 
(e- value of the rooteofany number giuen, &c, | 

"IM 

= Examples. 

en Ifthis F' number 321489 be giuen to hauc his F roote ex- 
the tracted :firſt pricke the F' number giuen (according to this in- 
ne. KY ftruftion) lauing onefigure vnpricked be= , . 

be- BE trwceenecach two prickes : as here youſce it 321489( 

ed # doneinthecxample. Then conſidering that 25 is the greateſt 
gi- {| FT number that can be abatedout of 32;the 

fi- F oumber vnder the firſt pricke, therefore 7. . 

aces  abate2y from it,and write the remainer o- 321489 (5 

ta- 7 yer theſame, ſtriking out as you doin deuiſion, and write the 
ch #F rooteFoftheſayd25, whichis 5,in che quotient: as here you 
Xn Y feeitdoneinthe example. Then multiply the aforcſayd 5 ( the 
the | firſt figurefoundof the roote demaunded) cltcemed in yalue as 
th 3 itfignifieth when the next figure of the roote is written by it 
ng Y (isg50) by 2,theproduR is 100, this 1c0 

re- 3} writevnder the714, the number which is 321 489 (5 

the Y cometo beyndertheſccond pricke: as here * , 

the Z youſce itdonein the-exatnple. Thende- 

ns Y uide 714 (whichiscome to be vnder the x 

md f fecondpricke) by the aforeſaid 100, do- = 

ie, & ingasyou doin other deuifions{onely ex- 321489 (56 

the FF cepted) with hauing regard that the F of 22g 

hat 4 the quotient may be abated out of the re- | 
55 © mainer. 714ſodeuided the quotice is 6 and the remainer is 114, 
ure which fayd 6 is the ſecond figure found of the roote required,6c 
ro- therfore write it in the quotiec by the 5 there farſt foud, as here 


you ſee it donein the example. Then abate 36 (the F ofthe 

ſayd 6) out of 114 (the remainer there) ſtri- is 

king out as you do indeuifion, & writing = 

the remainer ouer it: as here you ſee it done 778 } 

E in theexample. Then multiply 56 (the 349 ( 56 

two firſt figures found ofthe rootedeman- ©9% 

ded) cſtcemed in value as they you when thenext-figure of 
4 3 
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the root 1s written by the (is 560) * 2, the produ is r120,this 
1120 write vnder 7889,the nuber which is come to be vnder the 
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third pricke: as here you ſee it doneinthe 2 

example, Then deuide 7889 (whichis 778 _ 

come to be vnder the third pricke) by the 32x 489(56 
ſayd 1120, doing as you doin other deui- x02 20 
ftons(only excepted) with hauing regard T1 

that the F of the quotient may be abated | 

out of the remainer. 7889 ſo deuided the. - . S: 8 
quotientis 7, the remainer 49, which -7 _ 7 F g . (56 
is the third fizure found of therootedefi- 7 74991597 
red, &therefore write itby the 56 there OE} 
before found;as here you ſee it done inthe oY 

exiple. Then abate the 5 of the ſayd 7s, xXx © 
which is 49 , out of the:remainer there, 7784 - 
which is 49, ſtriking oytas you doinde-' 32248 g(567 
uifton, and as you ſee it here doneinthe * x@0'20. . -. 
example. 'Thus in this manerthe extra- x2: ; 


Rion of the F root of that F*'number giuen is finifhed, and hi 
roote F is found tobe 5 6 7 exadtly , & nothing remaining: as 
here you ſee in the example.” And in hke'maner you may ex- 
tract the F roote of any other F number giuen. i: 4. 
Ifthis c@ number 182284263 be giuen, to hauchis 

roote extracted. Firſt pricke the c@ number 
giuen { according to this inſtruftion ) lea- 
uing two figures vnpricked betweene each 
two prickes, as here youlſce it donein theexample. Then con- 
fidering that 1 25 is the greateſt c@ number, that can beabated 
out of 182 the number vnder the firſt 
pricke, therefore abate the ſame from 
1, ſtriking out-as you do in deuiſion, 
writing the remainer ouer the ſame. And write the roote c& 
of the ſayd 125, whichis 5, in thequotient: as here you ſee it 
done in theexample:Fhen the aid 5 being the firſt figure fold ; 
of the rootedemaunded,cſtecmedin value as it fignifieth when 
thenext figure of the roote is written byit, is 5 o, his Fi 
25 00, this 25 00 multiply by 3, the produ is 7 5 © 99 


182284263( 


5 et 
182284263{s5 


, tobe vnder the ſ{ecod pricke) 
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this 7:5 06 deuide 57284 $1 tins; 

( the number whichis come - .x$2284263(56 
but hauing regard that: the pALAT &'2 barg 
product oftheproduRof the-_- bad 
firſt figure found of the root. 
{ eſtcemedas isaforeſayd ) multiplied by 3 multiplied by the” 
F of the quotient , may be abatedout of the remainer : and yet 
that the c@ of the quotient may be abated out of that laſt re- 
remainer.5 7 28 4 ſo dcuided the quotient is-6, which 6 is the 
ſecond figure found of the roote required , thereforewrite it in 
the quotient by the 5 there firſt found : as here you ſec it inthe 
example. Then multiply the deuider 7 5 © 0 by 6 (thelaſt quo- 
tient) the produttis 45000, & 6 | 


7500 the denider 


multiply .5 o {the firſt figure $7668 _ 

found of the raot , elteemedin' . . xB23284263(F5 6 
value as it fignificth when the R502 500 
next figurcof the root is writ= x, | 3 2, 


ten by the ſame) by 3,the pro- 4 —— 
dugtis 150, this 150 multiply & 216 5236 | I590 
by 35(the F of the laſt quotiee) * .- <3 Leg e dre 
the produtis5400-and there. ' * , ©. ..*, $429. 4.5 000 
of the laſt quotient 15-216, The - | 33 Ko 5400 
adde the aforeſaid 45000,5 400 --- RI. + 5. 
and 216 together. Their aggre- ': '. 50616 


2Ais 50616, which aggregat abate from the number which 
1come-to be vnderthe ſecamd pricke;.ſtriking.out and writing 


the remainerouer it:as here'you ſce.it done.in the exiple. Then 


56 the two firſt figures fond of theroot demanded, eſteemed in 
value as they ſigmifie when thenext figureotthe roote is writ- 
ten by them,is 560,his F' is 313600,this 313609 multiply by 
3;theprodutis940806,by,, .-,- 6, .,* .,. _ 
chis produt 940800 dey ',,, 5,668. . 


uide 6 668 2 63 (the number, . x82284263(567 : 


which is cometo be vnder the, 
third pricke ) but hauingre- 569+ $3135 00 
:- gard that the product of the 3 


C iy : 940800 the denider. 
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produd of the twofirſt figures found of the roote (eſteemed as | 


15 aforeſayd ) multiplied by 3 multiplied by the F of the quo. 
tient may be abated out of the remainer , and yet that the cC of 
the quotient may be abated out of that laſt remainer. 6668263 


aforelayd ſo denided , the quotient is 7, which 7 is the third fi-- 


 gure found of the roote required, therefore write it in the quo- 
tient by the 56 there before found: as here you ſee it donein the 


example. The multiply p 

the deuider 940800 by 7 Q 

(the laſt quotient ) the = _ TI Ihe, 
pduttis658 29-1014" x$2284263 (567 | 
muleiplie 560 { the ft- £ 

TUres before foud of the _.- mo « » & 313600 
roote required,eſteemed Fg Eon lth 3 

in value as they i1gnifie | 1680 940800 
when the next.ftgure of CT 343 «+49 -» 1 EF: 
the roote is written by + $2320 6585600 
them ) by 3 the produt 82320 
is 1680, This 1680 mul- 343 
tiply by 45 (theF of the 666826 3 


Jaſt quotient ) thepro- — x | 
dud 1582320, and thec@ ofthe laſt quotient is 343. Then adde 
the aforcſayd 6585600, 82320, and 343 together, their aggregat 


15 6668263, which aggregat abate fro thenumber which is come 


to be vnder the third pricke, ſtriking out &c. as here you ſee it 
done in the example. Thus in this maner the extraQion ofthe 
| C© roote of that:c@ namber giuen is finiſhed : and hisroote ce 
1s found to be 567 exaQAly, and nothing remaining -as here you 
ſeein theexample. Andin like maner you may extract thecEe 
roote of any other c@ number giuen. 


Ifchis FF number 103355177121 , be. giuen to hauchis | 
JF roote extracted: firſt pricke the FF number given (ac- | 


nd 


cording to this inſtruftion) leauing -- . - - * 
three figures vnpricked betweene £23355177121 ( 
each two prickes : as here you ſee it done in the example. Then 
conſidering that 625 is the greateſt $7 number that can be al 
bated out of 1033, the number ynder the firſt pricke: _ 


. aA rn aw wa weo na co i cc +2 «© a9 A _ a> ad rn By oo A @@ aw © © td os pay ay My ba, mo, & $. 


6 F 0 L: ge, Fo 4 FY oY of F $ ty or OW. OT; n y ? > aA is AQ > Y _ 
. D i" BEES Wi A + >. "v4. ee FLA 
'' \ .T "Y Wo EIN 1 
ARITHMETICKE, LIB, 11, > ng 
£ * LS. 4 "F \ 0 F ” 


abate the ſame from it ſtriking outand writing the remaineras 
you do in deuifion , and the roote 

FF of the ſayd 625 , which is 5 a 
writeinthe quotient: as hereyou 293355177121 (5 

ſeeit done inthe example. Then the ſayd 5 , which is the firlt 
figure found of the roote required, eſteemed in value as1t ſigni- 
fieth when the next figure of the roote is written by it, is 5o,his 
F 18 2500, hisc@ is 125000, this c@ 125000 multiply by 4 the 
produdis 500000, | 


by this 500000 de- a: 

uide 4085517, the X23355177121(56 

number which is 22 50. . &'2500,.& 12500 

come to be vnder | PEER 

the ſecond pricke: 500000 the denider 


but hauing regard 


that theprodu ofthe produttofthe ofthe firſt figure found 


of the roote eſteemed in value as is aforeſaid, multiplied by.6 


multiplied by the F of the quotient may be abated out of the 
remainer. And al{o that the produ®t of the produRof the firſt 
figure found of the roote eſteemed in value as is aforeſaid mul- 
tiplied by 4 multiplied by the c@ of the quotient may be aba- 


| tcdout of that remainer then remaining ; and yet that the &'F 


ofthequotient may be abated out of that laſt remainer. 4085517 
aforeſayd ſo deuided 


the quotient is 6, | 50 - 

which6 is the ſecond gaS1021 | 

figure found of the -... ' 12®933552X77121 (56 

Toote deſired , there-  - :,, - |, 28 50... Ft500.cC125000 
* We write Em Me ry. 4s 6 40:4 

quotiet by the 5 there 200 T5000 500000 


firſt fond: as here you 5-2-1206, .& 216;.,%026,,%9 6 

ſee it done in theex-' © _— ys LEY br renee 
ample. The multiply - | $9709" OE. 0060 
the deuider 500coo | 550 þ 200 


| by 6 the laſt quoti- | 
ent, the product is — 
I 3000000, And mul- 35 8449 6 


Ti " _THOMAS' MASTERS@N”" Ms. 
tiplythe 5 of the firſt figure found of the roote eſteemedin 
value as 1s aforcſaid,which is 2500 by 6 the produRtis 15000, this 
15000 multiply by the F of the quotiet,the prodn&t is 540000. 
And multiply the firſt figure found of the roote eſteemed as is 
aforeſayd, which is 5 o by 4, theproducis 2 00, this 200 
multiply by 216 the c&@ of the quotient, the produtt is 43 200, 
and the FF of the quotient is 1296. Then adde the ſayde 
3000000, 540000, 43200and 1 296 together, their 
aggregate 1s 35 B 4 4.96; which aggregat abate from 4085517 
thenumber which is come to be vnder the ſecond pricke, ſtri- 
king out and writing the remainer, as here you fee it donein 
the example The 56 the two firſt agaures found of the roote re- 
quired, eltcemed in value as they ſ1gnifie when the next figure 
of the roote is written by them, 1s 560, is F' 18-3 13 600, his 
& is 175616000,this & 175616000 multiply by 4 
che produt 15 7 02 464c00\,. and by this 702464000 


deyide5 010217121 the number which iscome to'be'vn- 


WL] | 
4$©@V1027r:-- _-- - 
oo 5%.” Av 
2550, 8313500: 2175616000 
Es F | | 4, .. TI ' 
| 702464 900 denider. 

der the third pricke : but hauing regard that the product of the 
produc of the 57 of the two firſt figures foundoof the root eſtee- 
med as is'aforeſaid, fiwltiphed by 6 multiplied by the F ob he 
quotient, may be abatc4out of the remainer:;, 'and alſo that the 
producd of the product of the two firſt figures found of the 
roote eltcemed as is aforeſayd multiplicd by 4 multiplied by 
the c& of the quotient maybe abated out of that remainer then 
rcemaining,and yet that the FF of the quotient may be abated 


of —_ 


out of that laſt remainer-5 01021 7 121 aforeſayd{odenided | 
thequotient is 7 , which 7 is the third and aft figure found of & 


the roore required. Therefore write it in the quotient by the 56 


there before found, as here you ſee 1t done in the example. Then 


multiply the deuider 7 02464 00 by 7 (thequotiene }t 


pr os | 
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4$o81021 . 
22335 5x77 121(567 
hos 2Þ 560 ...%'313600. .c&175616000 
_ oe. Mr wa _— 
)0, <7 _ bus 
ls 2240 1881600 7 02464000 
cr | HF2401--<©243_» - H'49 + + « © HIER 
17 768320..92198400 .. 4917248000 
ri- 92198400 
1n 768320 
re- | EN 24017 
Ie SOIO2I7121 
his produR is 4517248000, and multiply the F' of the twofirſt 
1/4 | figures found of the roote ( eſtcemed as is aforelayd ) which is 
> © 31 3600 by 6, the produt is 1881600, this x 881600 
'N- multiply by 49 the F of the quotient, the produtis 92198400, 


And multiply the two firſt figures found of the roote(eſteemed 

as is aforeſayd) which is 5 6 o by 4 the produR is 2 2 4 o,this 

22 4 © multiply by 3 4 3 the c& of the quotient, the product 

: is 768320 and the FF of the quotient is 2401. Then adde 
4 the aforeſayd 49172483000,92198400, 7683208 
| 24 01 together, their aggregatis 50102171 21, whichag- 
gregat abate from the number which is come to be ynderthe 


he third pricke, ſtriking out &c. as you ſee heredone in theexam- 
ze- FF ple. Thus in this maner the extraftion ofthe FF roote of that 
be YT FF number giuen is finiſhed,and his roote FF is found eo be 
he | 5 67 exaQly , andnothing remaining : as here you ſee inthe 
be example. And in like maner you may extra the F'F* root of 
by any other F'F' number giuen. 

en If this ſ$ number 83 084095 5207 68 be giuen tohaue 
ed | his ſgrooteextraed; firſt prickethe ſ& number giuen(accor= 
ed *, ding to this inſtrution) leauing foure figures vnpricked be- 


 tweeneeach two prickes: as here you ; ; 

+ ſecit done in theexample. Then co- 8308 4095520768( 
- fidering that 777 6is the greateſt ($ 

- number that can be abated out of 83 = , thenumber which is 


R 
0g 
7%, 
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ynder the firſt pricke, therefore abate the ſame from it Nrikin g 
out and writing the remainer as | 

you do in deuiſion:and theroot 5 32 : ; 

{s of the ſayd 7776 whichis 8 30a84095520768(6 

6 write in the quotient : as here 

you ſee it done in the example. Then theſayd 5 { which is the 
firſt figure found of the roote deſired ) eſteemed in value as it 
ſignifieth when the next figure of the roote is written by it: is 
6 0,his F'is 3 600,hisc@ is21 60 00ghis FF'is1 296000 05, 
this 1 29 600 0 0 multiply by 5, the produtis 648 00000 


$32 . . 
8390 84095520768(60 


ZE fo . , $3600 . . 2 216000 , « FF 12960000 


64800000 denider, 


by this 64800000 denide 5 3 24095 5 the number which 
3s come to be vnder the ſecond pricke , but hauing regard that 
the produ& of the produRof the'c@ of the firſt figure found of 
the roote eltcemed invalue as is aforcfayd , multiplied by 1 
multiplied by the F of thequotient may be abated out. of the 
remainer: and alfo that the produG of the produtt of the F of 
the firſt figure found of the roote eſteemed in value as is afore- 
ſayd,multiplied by 10 multiplied by the c@ ofthe quotient may 
be abated out of that remainer then remaining : and againe,that 
the produttof the product of the firſt figure found of the roote 
eſtcemed'in value as is aforeſayd, multiplied by 5 multiplied by 
the F'F of the quotient may be abated out of that remainer the 
remaining : and yet that the (% of the quotient may be abated 
out. of that laſt remainer. 5 324095 5 aforeſayd ſo deuided 
thequotient iso, which © is the ſecond figurefound of the root | 
required, therefore write it in the quotient by the 6 there firſt | 
found:as here you ſee it donein the example. And fo theworke 
which appertaineth thus farre for the extration of the roote | 
required is finiſhed , becauſe the quotient is o, which o dot 
produce nothing howlocuer multiplied. Then 6 © the wm 
2ure 


bk. Mb. 


0) a/ Fry TD = © 


ya 
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figures found of the roote deſired eſteemed in value as they ſig- 
nifie when the next figure of the roote is written by them , is 
600, his F'is 360000,hiscCis2 16000000, his FF is 
129600000000, this 129600000000 multiply by 
5 the produdt is 648000000000, by this 648000000000 
deuide 5 3 24095 5 207 68the number which is come to be 


F32 . . 
89 384095520768(608 


2Þ 600... 360000 ..ce 21000000. . FF 129600c00000 


Þ 5 
denider 648000000000 


vnder the third pricke , but hauing regard that the produR of 
the product ofthe c& of the two firſt figures found of the roote 
eſtcemed in value as is aforeſayd, multiplied by r o multiplicd 
by the F of the quotict may beabated outof the remainer. And 
alſo that the produet oftheprodutt of the F of the two firſt fi- 
gures found of the rooteeſtcemed in value as is aforeſayd,mul- 
tiplied by 10 multiplied by the c@ of the quotient may be a- 
bated out of the remainer then remaining - and againe , that the 
produt ofthe product of the ewo firſt igares found of the root 
eſteemed in value as is aforeſayd, maltiplied by 5 nuiltiplicd 
by the FF of the quotient may be abated out of ie Temainer 
then remaining : and yet that the ſ$ of the quotient may be a- 
bated out of that laſt remainer. 5 3 24095520768 aforeſayd 
ſo deuided the quotientis 8, which $ is the third and laſt figure 
found of the roote required, therefore write it in the quotient 
by the 6 © there before found: as here you ſee it done in the ex- 
ample. Then multiply the deuider 648000000000 afore- 
ſayd, by 8 thelaſt quotient, the produR is 51840000co000, 
and multiply thec@ of the two firſt figures found of theroote 
eſteemed in value as is aforcſayd, which is 21 600000 0 by 
1 ©, the produRt is'2160000c00, this 2160000000 multiply by 
64 the F of the quotient , theproduct is 138240000000. 


Z - Andmultiply the F of the two firſt figures found of the roote 
| eltcemedin value as is aforefayd, which is 3 60000 by 10, the 
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$3084095520 768 (608 


p 648000000009 deatder 


| — 


2p 8 
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. « FF 129600000000 


A——— 


21 60000000 . 


F 64 


138240000000 . 


. © 2160000000 
10 


IO 
. 3600000 . , 


<< 512 


ſ$32768 . « FF 4996 
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» 5184 000000000 


12288000 . . 1843200000 ,. 


138240000000 . 
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produt is 3600000, this 
3 6000 00 multiply by 
512 the ce of the quo- 
tient , the product is 
18432co0000.And mul- 
eiply the two firſt figurs 
found of the rcote eſtce- 
med in value as is afore- 
ſayd, which is 6 00 by 
5, theprodutis 3 000, 
this 5000 multiply by 4096 the 
FF of the quoticnt , the produt is 
1 228 8000, and the ſg of the quo- 
tientis 32768. "Then adde the afore» 
ſaid 5184000000000,138240000000, 
1843200000 , 12288000 and 32765 
together, their aggregate is 532409- 
5520768, which aggregate abate 
from the number which is come tobe 
vnder the third pricke , ſtriking out 
&c. as you ſce it done in the example. 
Thus in this maner the extraQtion of 
the [$ roote of that ſ$ number ow 
is finiſhed, and his ($ roote is found 
tobe 608 exaly, andnothing re- 
maining : as here you ſee in the ex- 
ample. And in like maner you ma 
extra the [$ roote of any other. k 
number giucn,&c. 


we. 


12288000 
32768 
24095520768 


1 843200000 
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Abyentiation of the former workes. 


He abreuiation of Arithmeticall 


worlks,doth conſiſt as well in the 
1nuention howe to omit ynneceſlarie 
figures and iterate placings of num- 


bers ,as to find the neareſt yay to at- | 
taine 
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 ARITHMETICKE.\[LIB} JM; wo © 3 
eaine vnto the purpoſe pretended. Yet becauſe all men benot of 
like quickneſle of capacitic, neither of like greatnefle of inuen- 
tion, we will fee downe ſome briefer operatians to worke the a- 
forelayd extraQtians of rootes then the aforegiuen; and ſo leauc 
what more may be ſayd in this matter tocach mans reach of wit 
and liking. | 


5s '« 


on 


Examples. 
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If this aforeſayd F number 3 2 1 489 beginen to hauc his 
roote F extrated: pricke the number giuen , and find thelaſt 
figure of the rootein the ſame maner ; 
that you do in the former operation; Þ 
as here you ſee it done intheexiple. ZF21489(s 
Then multiplie 5 ( the firſt figure | 
found of theroote) by 2 the product is 10, this ro write vnder 
714 (the number which is come to be ynder the ſecond pricke) 
and ynder the ſecond place of the fame ( for the cauſe abrelayd 
in the former worke: and is, that the ſayd 5 mult be eſteemed 
in value as it fignificth when the next figureof the root is writ- 
ten by it) as here you ſee it dane in the | 
example. Then deuide 71 (thenumber CE, 
which is written ouer the 10 ſo laſt 321 489g(s5 
written)by the ſayd 1 o: hauing regard 0 
(as is aforcſaydin the former worke) that the F* of the quotient 
may beabated out ofthe remainer of 7 1 4 ( thenumber which 
is come to be vnder the ſecond pricke) 71 ſo deyided the quo- 
eient is 6, which 6 is theſecond figurefound af the rooterequi- 
red, therefore write and worke as here 
you ſee it done in the example, Then x 

abate 36 (the F of the quotient ) from W_ 

| 114 the remainer ) ſtriking out, and. 3z21489(56. 
writing , as here you ſee it done inthe 29 

- example, Then multiply 5 6 (the two- | 

© firſt figures found of theroot)by 2 the by 

product is 1 12. This 21.2 write vn- 278 _ 

Eder 7889 ( the number which is come 32X489(56 

tobe vnder the third RSI FT) 
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the ſecond place of the ſame ( forthe br 5 
cauſe aforeſayd inthe former worke, 278 bs 
and is that the 5 6 muſt beeſteemed Zzx489(56 - ps 
in valuc as they ſignifie whe thenext FO12 { 
figureofthe root is written by them) I b 
as here you ſecit done in theexiple. {: 
Then deuide 7 8 8 which {tandeth oner 1 1 2 ſolait written, by - 
the ſayd 112: hauing regard (as is aforeſayd) thatthe F of the D 
quotient may be abated out of the re- yr 
mainer of 7889 ( the number #- ( 
which is come to be vnder the third 7784. al 
pricke) 7 88 ſo deuided thequotient 32x489(567 5 
15 7,which 7 is the third figure found 2x2 A 
of the rooterequired. Therforewrite x y 
and worke as here you ſce it done in pn 
che example, Then abate 49 ( the F X [ 
of the quotient) from 49 (the remai- 7704 . yr 
ner )ſtriking out &c.as here you ſeeit 3 2x48g(567 el 
done in the example. Thus in this XOx2 " 
maner the roote F ofthe F number x A 
_— is extraſted , with ſome more tl 
reuitie then by the former worke, as is apparent by the exam- bt 
ples: and in like maner, and many other wayes, you may ex- P 
traſt the rooteF' of any other Þ' number giuen. vi 
If this aforeſaid c@ number 18 2 28 4 2 6 3 begiuen tohaue a 
his roote c&@ extrafted. Pricke the number giuen, and find the 5 
laſt figure of the root,in the ſame ma- P 
ner that you doin the former opera- _—-: d 
tion:as here you ſec it done in theex= x 82284263(5 fc 
ample. Then multiply 5 the firſt fi-  & 4 
gure found of the roote by 3 the produQtis 15, this 15 writevii- MM. *! 
der 5 7 28 4 (the number which is come to be vnder the ſecond WWF P! 
prick) and vnder the ſecond place of © £0 - 
the ſame: becauſe the ſayd 5-niuſtbe- * 57 ©  W 
eſteemed in value as it ſignifieth whe - x82 28426 3 (5 fa 
the next figure of the root is written i; | Ul 


by it. Then multiply the fayd 15 by 75 


5 (the 


i !- = TE No LF") 


5 ( thefirſt figure found of theroote) the praduR is 75, this 75 
write vnder the ſaid 15 laſt written,and vnder the ſecond place 
of the ſame , becauſe theſayd 5 mult be cſteemed in value as ic 
ſignificth when thenext figure oftherooteis writtEby it. Then 
by this ſayd 75 deuide 572 (the number written ouer the 
fame) hauing regard that the produdt of the F of the quotiene 
multiplied by the laſt ſayd 1 5'may be abated out of the remai- 
the ner of 5 7 2 8 (the number ouer the ſaid 15) and yet that the ce 

of the quotient may be abated out of the remainer of 5 728.4 
(the number which 1s come to be vnder the ſecond pricke) 572 
aforeſayd ſo deuided the quotientis 6, which 6 is the ſecond fi- 
gure found of the roote deſired; therefore write.1t in the quo- 
tient by the 5 there afore found, as here you ſee it done in the 
example. Thendraw a line vnder the fayd deuider 75,and mul- 
eiply it by 6 { the quotient) the product is 45 0, writing the 
ſame vnderit vnder theline. And mul- 6 | 

tiply the laſtſfayd 15 by 36 (the of 57668 _ 

the quotient) the produRtis 5 40,wri-= x82284263(56 
ting 1t ynder the ſame vnder the line, os 

Andthe ce of the quotient is 216 wri- 75 | 
eing it ynderthelinevnder the number ' 1 - 


= which is come to be vnder the ſecond + 5.40 
ol pricke. Then adde thoſe numbers ſo 214 
written vnder the line together , their "TELE 
| c FoG61 
ane aggregat is-5 0 61 6,which abate from . *. os 
the 57284 (the number which is come to be vnder the ſecond 


pricke') ſtriking out and writing all things as here ;you {ee ie 
done in the example. Then multiply 5 6 the two firſt figures 
found of the roote by 3 the produ is 168, this 168-write vn- 
der 6668 263 (the number which is come to be vnder the . 
third prick) and ( for the cauſe aforeſayd) vader the ſecond 
| placeofthe ſame. Then multiply the fayd 1 68 by. 56 (the two 
_ firſt figures formd of the roote) theproduRis 9408, this 9498 
| write vaiderthe fayd 168 laſt written, and {for the cauſcafore- 
* fayd) vnder the ſecond placeof the ſame. By this fayd 9408 de- 
| gide 66682 thenumber written ouer the ſame: hauing regard 
* thattheproduR of the F of the quotient multiplied by the laſt 


fayd 1 63 may beabated outof 
the remainer of 666826 (the 
number ouer the ſayd 168 ) and 
yet that the c& of the quotient 
may be abated out of the remai- 
ner of 6668263 (thenumber 
which is come to be vnder the 
third pricke ) 6668 2 aforeſayd 
fo deuided thequotiet is 7,which 
7 is thethird figure found of the 
roote required. Therfore write it 
in the quotient by the 5 6 there 
before found. Then drawealine 
vnder the ſayd deuider 9408 and 
multiply it by 7 ( the quotient) 
the produR is 65 856, writing 
che ſame vnder it vnder the line: 
and multiply the laſt ſayd 1 68 
by 49(the F of the quotient)the 
produR 1s 823 2 writing it yn- 
der the ſame vnder theline: and 
the c@ of the quotient is 3 4 3, 
writing it vnder che line vnder 
the number which is come to be 
vnder the third pricke . Then” 
adde thoſe ſayd numbers { fo 
written vnder the line )together; 
their aggregat is 6668263, which 
6668263 abate from 6668263 
the number which is come to be 


ynder the third pricke, ſtriking out and writing all ehings as 
here you ſee it done in theexample. Thus in this maner the 
rooteofthe ce nuber giuen is extrated, with ſome more breui- ; 
tic then by the former worke. Andin like maner you may ex- 
rract the rootece of any other c@ number giuen. Yet for you! 
more inſtruQtion conſider this third operation following. 
If this aforeſayd c@ number x 8 2284 26 z be giuento haug 


x82284262(56 
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6668263 


ARITHMETICKE. LIB HH" ns) | 
his rootecP extrated : pricke the number giyen, and findthe 
laſt figure of the roote,in the ſame maner that you doin the two | 
former operations: as here you fee it 
donein the example. Then multiply TE 
Fe figure found of the root) x8 2284263(5 

y 3, the produR is 15, this 15 write 

vnder 5 7 28 4 and vnder the ſecond place of the ſame. Then 

muleiply theſayd 15 by 5 (the firſt figure found of the root) the = 

produdt is 7 5, this 7 5 write vnder 

theſayd 57284, and vnder thethind F7x  _ 

Place of the ſame. Thendeuide 57 2 x82284263(5 

the number ouer the ſayd 7 5 by the I5 | 

ſame 75, hauingregard &c.as is ſayd 

in the two former operations: the. 57 _ __ 

quotient is 6, which 6 write in the... x8 2284263(5 

| quotient by the 5 there found, mul- . 7i1F | | 
tiplying the deuider by it, and aba+- 5 - 
ting the product from 572, as inde- : 
uifion. Then multiply the aforeſayd 1 2 
i5 by 36(theF of thequotient )Ja»= 57 _ . | 
bating the produd from 1228, asin x82284263 (56 
dcuiſfion. Then the c& of the qug- 725. 


tient is 216, which abate from 6884, 5 
ſtriking out and writing all things 
as here you ſee it done in the exam- 6 


ples. Then multiply 56 (thetwo furſlk 22 
figures found of the roote) by 3, the 578 


produR is 168, this 168 write ynder x82284263(56 
6568263, and vnder the ſecond place 7x5 Xt 
of the ſame. Then multiply the ſaid '$ | 8s £400 

as 8 168 by 5 6 ( thetyo tilt figures 

C | + foundof the raote) the produt is 6... 

by B 9 4 o8,this 9408 writeynder the #26 _ 


fayd 66684262, and vnder the $7868 _ 

> thirdplace of che ſame. Then demude x 8228 4263(56_ 
+ 2:66682 the number ouer the ſayde 72x5168 
© 2.9408 by theſame 9408, hauing 7 5 | 
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regard &c. as is ſayd in the for. 
mer worke,, the quotient is 7, 
which 7 write in the quotiet by 
the 5 6 there found , multiply- 
ing the ſayd deuider by it , and 
abating the produt from 66682 
as in deuiſion. Then multiply 
theſayd 168 by 49 (the F of 
the quoticnt ) abating the pro- 
du from 8266 as in deuiſton, 
Then the c& of the quotient is 
343, which abate from 3 4 3, 
ſtriking out & writing al things 
as here you ſee it done in the ex- 


amples. Thus inthis maner the 


roote ce is extrafted with ſome 
more breuitie, then by the two 
former operations, and inlike 
manner , and many other wayes 
you may extra the rootece of 
any other c@ number giuen, 

If thisaforeſayd FF number 


103355177121 begimento 


haue his roote FF extracted, 


frit extra the roote F of the 
number giuen: and then extract 
the roote F of that roote: for the 
roote F of that roote15 the root 
35 of the number given. Thus 
in this maner the roote FF of 
the FF number is extracted 
with ſome more breuity then in 
the former operation , as you 
may {ce it donein the example 
on theinext page. Andinlike 
maner ,'and many other wayes, 


6 
P26 
$7868 _ 
XD2284263(56 
Fx5168 
5408 
'3 


6 
xX2682 
578686 


r8228 4263 (567 


7xX5168 
' $4928 
. 9 
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TX26823 
5786864, 
xX82284263 (567 
FX5+68 
5 49 8 
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[51 
X26823F 
5706864, 

x82284263(567 
 232x52x68 
5498. 
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you may extraR the root F'F*of any other F'F* number giuen. 


©. ARITHMETICKE.- LIB, IL. © ap” 


5 
35778 | 
x gx4g2ar67? , 778 , 
YO3355x7722x(32x48g(567 
G6442289g96 x9 x2 
G66 44% b 4 
27 


If this aforeſayd ſ$ number 830840955 20768 begiue 
to haue his roote [$ extracted : pricke the number giuen , and 
find his rooce in the ſame maner that you doin the former ope- 
ration. But omit the nothings here omitted, which are written 
in the former worke. Yet hauing regard, to value, place & write 
all numbers as if they had the ſayd nothings omitted written 
by them : as here you ſee it done jn the example following, and 
therefore needeth no further declaration, G 

MES . 
83988499 5529768(608 


551296. £216 , $36. 226 
5 | 
deuider 64.8 Q 


FF 1296 .cQ216 .H36 . X6;,,. it: 
"G's BS 6 o 0g 0) GEES. 
denider 6480 . « 2160 ..360 ... 30 
_#8 . . F64.c0512.5F 4996 .. [£32768 
51840..138240c.. 184320.. 122880 
138240 | 
$E4320 .. 
122880 
5 YSIES 
2 4095520768 
FE: Thu A as ht theroot ſ$ of the ſq numberginen is ex- 
- trated with ſome more breuitie then in the former operation, 
-— andinlike maner you may extra the roote {$ of any other [& * 
number given. Yet for your more inſtructioconſider this third 
| operation following. " Sa. 
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If this aforeſaid ſ$ number $3 084095 5 20768 begiuen 
to haue his roote (4 extracted, pricke the number giuen, and 
find the laſt figure of the roote in 
the ſame maner that you doin the 5 32 ; ; 
two former operations : as here 8 Zz0@84095520768(6 
you ſee it done in the example. : 

Then multiply 1 2 96 {the FF of the quotient) by 5 the pro- 
duatis 6480, this 64 80 write vnder 53240955 (the 


number which is come to be vnderthe ſecondpricke ) and vn- - 


der thefift place of the ſame, fo that omitting o, vnder 532 is 
written 6 4 8. Then deuide 5 2 

the number ouer Eq8 by theſame F3 2 ; 

6 48, haumng regard &cc.asi5 faid B30a84095520768(6 
in the former worke, The'quo- 648 

tientis o,* which o write in the 

quotiet by the 6 there found, multiplying the deuider by it,the 
produis nothing. And ſo the worke which appertaineth thus 
farre for the extraQtion of the 

roote is finiſhed: ſtriking out «5 3 2 ; ' 

and writing all things as here. 8 3z@a84095520768(60 
you ſee it donein the exam- 648 

ple. The multiply 12960000 By 

the F'F of 60 (the two firſt figures found of the roote) by 5,the 
produttis 6 4800 000, this 64800000 write vnder the 
number which is come to be vnder the third pricke : and vnder 
the fift place of the ſame. So:that o o 0 0 © being omitted 648 
is written vnder 5 3 24. By which 6 4.8 deuide 5 32 4,hauing 
regard &c. as is fayd in the 532 : : 
former operation. The quo- 83o84095520768 (60 
tientis 8,which 8 writeinthe 6488 

quotientby the 60 therefoud: 6 4 

multiplying the deuider by ; 

it , and abatingthe;produt . ' 14 

. from the number ouer the 5320 


fame as in deuifiom, Then 8398409 55 2076 8 (608 F: 


write the produ@t of 2160-0 548816 
(the c& ofthe 2 firſt figures 642 
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found of the roote) multiplied by 10, vnder-the number which 
is come tobe vnder the third pricke , & yaderthe fourth place 
of the ſame. So that 000 being omitted, 2 1 6 is written vnder 


x 40 09, from which abatetheprodutt of theſayq 2 1 6 mul- 


write the produtt of 3600 
(the F ofthe twofirlt figures 
found of the root) multiplied 
by 10: vnder the niiber which 
1s come to be vnder the third 
pricke, and vnder the thurd 
placeof the ſame.Sothat coo 
being omitted, 36 is written 


tiplied by 6 4 ( the F of the 


quotient ) as in.deuifion, Then 


3 
T4 
532945 
8 30840g5520768 (608 
64882636 
G42 - 


18 


vnder 185 5 5: from whith abate the produQ of the ſayd 36 
multiplied by 5 1 2 (the c& of the quotient) as in deuiſfion. The 


write theproductof 60 { the 
two firſt figures found of the 
roote) multiplicd by 5 vader 
the number whuch is come to 
be vnder the third pricke,and 
ynder the ſecond place of the 
ſame, So that 00 being omit- 
ted; 315 written vnder 12320. 
From this 1 2 3 2 © abate the 
produdt of thefayd 3 mult1- 
plied by 4 0 96( the FF of 
the ;ent ) as in-deuiion. 
Then the ſ$ of the quottent 
3s 3 2 7 6 8, which abate from 
32768 ( thelaſt remainer 

© Which is come to bee ynder 

+ * the third pricke) ſtriking out 

- andwriting all things as here 

Fycufccitdone im the.exam- 

les. Thus 1n this maner the 


' Foote [& is extracted with 


3 51 
'X 4+ 42 
53204503 
$ 398409 5520768 (608 
6488x636 3 
6 42 


F- 52 
X4+r842 
5322458332 
8390 84295520768 (608 
654881636 3 
"SF 


3 52 
242842 
5$F2D45VZF2 
832840295529 768 (608 
6488x636 Z 
6 42 


| fome morebreuitie, then by thetwo former operations. Andin 
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inlike maner and many other wayes, you may extra the root 


"I 
«7 4 
35S 
v4 


turther ro extract ofa number giuen any other roote required, 
whatſocuer, hauing well conceiued the premiſes, you may with 
eaſe attaine toyour purpole pretended, without any more ex- 
amples. Pp 


The 3 Inſtruitionu of the extraftions of 
rootes in frattions. 


ATP fration giuen, being the, the c& , orany other pro- 
duR of a P often-taken and multiplied , hath for the nu- 
merator of his roote, the roote of the numerator of the fration 
Tiuen, and for the denominator of his root, the roote of the de- 
nominator of the fraQtion giuen : ceuer eſtceming the numera- 
cor, and the denominator of the fraftion giuen, as if each of the 
apart, were the produG of ſo many multiplications , as the fra- 
ion giuen is ſayd to be the produ &c.. T1 


Examples. 


This F fration £ hath 55 hisroote,and is thus extraRed; 


; - 
the roote 5 of the numerator 1s 25 and the roote F of the de- 


Z 
G2 5(25 GG6x(31 fact: 
4 s 
Nominator is 3I, as here you ſee in the examples. This FE. fra- 
Qion £245 hath 5 his roote, and is thus extrated. Firlt by 
extracting the 5 roote of the fraQion given, and then the c© 
roote of that roote , euer working as the compoſition of the ca- 
racer,doth require &c. as here you ſee in the examples. 
ba 


FOOs 
L P 4 


facit 5 


{4 ofany other [4 number giuen. So that if you will proceede 
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Fe 262x144 (c 52288 Fee 53244x (cet 729 (29 | 
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= The 4 Infiruttion is of Surd numbers, how they are 

ed, expreſſed and pronounced : alſo how to find 

ith the walueof them, fo nicth as 5hallbe 

Xe * thought neceſſarie. © © x 
" Hough number may be applicd to exprefle the value of 

any quantitie, for that any quantitte giuen, taken, qr ima- 

gined, may be deuided, or imagined to be deujded ;in ſo.many 
equall parts; as any'number giuen, taken , or imagined ,. doth 

GE containe ynits. Yet when that.number farſt given , taken, or 

gf; imaginedis ſo appliedto that quantitie firſt given, taken, or 

Wo, imagined, and that in the ſame operation and according tothe 

be. ſame quantitie tothe vnit thus firſt limited , number muſt be 

A applied to quantities tothe fir{t quantitie giuen, taken,or ima- 

he gined incommunicant ,: then in that, reſpe&t number can not be 

Sig applicd toexpreſlethe value of tholequantinies tothefarlt qua- 


titie giuen, taken, or imagined incommunicant, though the v- 

nit ſhould bepartedin the greateſt multitudeof partes that can 
benamedor imagined, and therefore thus conſidered their ya- 

lue is ſurd and vnpronounceable.Neuertheleſle for the arithme- 
d. eicall atcaining tothe 'quantitie vnknowen delired , inas much 
- as theſe ſurd quantities ate certaine, true, and ynuariable , we 


conceiue their ſurd valucurthe mind,and repreſent the ſame to 
the ſight, by the numbers whereof the ſurd values are theroots, 
hauing that caraRer pronounced or placed before them , that 
af ſheweth what product of multiplications the. number is taken 
Yy tobe; aid diſtinct from other numbers by-thiscaraftery/ pro- 
e "nounced or placed firſt beforeit; which cara&er v. doth cuer 


| -Hgnific, that the ſuch roote of thenumbex following, as the ca- 
| -yacter {ignificth , is. the quantitie which we couet to exprelle, 
And fo for breuiticſake, we call theſe ſuchrepreſentations abu- 
Lively furd numbers : as / F1 8.41gnificth the ſquare roote of 
EZ $8, andis called roote F'18, This vc 5 4 thecubicke roote of 
"x 4, and 'is called roote<@5 4. This FeCn.453 theFce 
-*xaotc of 1 45 8,andis called roote FC 1 4.5 8, And ſovnder- 
and of all other . And in regard thattheſe fard numbers in 
* "Whgir opcrations are diucrlcly 10yned together by the fignes + 
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and —, and againe diſtin& by prickeor prickes, therefore for 
the better methode , we call all ſurd numbers which are repre- 
ſented without the ſignes + — diſtinQiion of pricke or 
prickes , generally /#rd mediall numbers. Thoſe which are 
repreſented with the ſignes 4 and — without diſtinRion of 
pricke or prickes, we'call generally, ned /rrd numbers: but 
of theſe diſtin Quuely , thoſe which are repreſented with onely 
once the helpe of the ſigne + we call 4momes, with two times 
we call rrinomes, with three times we call quadrmomes, &c. euer 
agreeing tothe number of the particulars by which it is ex- 
preffed. Thoſe which are repreſented with onely once the helpe 
of the ſigne — , we call re/idues or remainers brnowes,with two 
times reſidues trmomes &c, lo that euery brmome, trinome, guadri- 
nome Fc. hath his rejidue, by placing the ſigne — for the figne 
+. And finally all thoſe which are repreſented with diſtinQis 
of pricke or prickes, wecall generally, at: /ard numbers. 
Now albeit chat it can never be exaQly expreſicd, how manie 
vnits and parts of vnit, any of theſe /#>a numbers are, yet the v- 
nit being parted in ſo many parts as ſhall be thought neceſſary, 
it may be knowne , how-many of thoſe partes they do containe 
within one of them, in this order . Take the number of pai tes 
that the ynit is parted into for a roote ;-and multiply it as the 
number which helpeth torepreſent the /#rd medial number is 
ſayd ro bemultiplied. Then reduce the ſaydnumber which hel- | 
peth to repreſent the /#r4 medial number into the forme ofa | 
fratio,hauing for denominator the product produced(as afore- 
ſayd) of thenutnberof the parts thatthovnit is parted into,and 
then the greateſt roote of that fraſtion,according to the caratter 
of the ard medial number; is the valueof the /ara medal nity 
ber required, within one of thoſe partes that the vnit is part c 
into. bi: * 


ExXanpies.: ©: 1 5. tl 


hs s Au [EY Y MM 


REC < + mee Oo fAAAMANGMmS > Fomw a. we Wwe A A 


Fthe value ofthis /-rd medial number VF'1 8 be required 
oart the vnit for faciſitieinto 1 00 parts, whoſe F* is 1 0088 
vnder which denomination bring 1 8, and make 1t a:fraciia 


thus 555222 whole greateſt roote F' is ® , that is 4+.;t, 


dr > 
Ka FE be 


is alitle leſſe theny/F'18, and 4 is alitle more. If the value 
of this ſurd mediall number /c@54 be required, deuide the y- 
nit for facilitic in 10 partes, whoſe c& is 1000, vnder which 


or 
are denomination bring 54,thus vc@#:2 , whoſe greateſt c& root 
1 of 453, thatis 32, , which is a lifleleſſe then / 54, and 3£, is 
but alitle more. Thus 1n like maner ( if you thinke 1t conuenient, 
ely | deuiding thevnit in any other number ofparts)you may know | 
nes very nigh the value of any ſurd number giuen , hauing alwaves 
uer good regard, what is meant to be expreſled by the caraRters, 
Xe numbers, ſignes and prickes rehearſed or written. As that this 
Ipe ioyned ſurd number or binome / F'12+v/F 5 lignifieth the 
WO ageregatof / F'12 andy F'5. This ioyned fad number or 
[ri relidue v F'12— Fo, the remainer of / F'1 2 thsvF'5 
rne being abated. This VF 27— 2 theremainer of /F'2 7 this 2 
ws being abated. This /F' 74 + v<C1 0— 4, the remainer of 


ITS, VF 74tvc&e 10 this 4 being ſubſtrated. This VF 7 3 — 
nic vF17+3, the remainer of /F'7 3 +3 this VF17 being 


V- ſubſtrated. This v/c<@ 719 —vV F8—1 , ſignifieth the re- 
ry, mainer of the remainer of /c@ 7 1 9 this  F'$ being ſubſtra. 
Ine Red, & then this 1 being alſo abated out of that remainer. This - 
tes diſtin ſurd number v$'. VF 1 7 +8 hauing the two firſt 
he || caraQters ſeparated for diſtintion from the other with one 
r IS pricke , ſignifyeth the 5 rooteof the number following the 


ſame, whichis of /F 1 7+8. This Vc .vF31—-vce7 
ſignifieth the cQroote of VF 3 1 —vcC@7. This vF.vF8 
+g:+vF7—2 hauing alſo a diſtinRion in the midſt made 
with two prickes,fignifieth the aggregat of vF..vF8+9 and 
vF 7 — 2, and may alſo be written thus F'7 — 2 +vF.. 
| FF 3+9., thelike vnderſtand of other. This V<@ .vF1 79 
| +v/ $88: — 3 lignifieth the remainerof <Q. V F179+vF88 
| "his 3 being abated. This Vc. VFRCe 493—vF1 3:+vF 
2+ cC87+12ſignifieth the aggregat of VR. Fe 493— 
FF 1; andvF.ve 87 +ti2ThivF.vAC.vFF 493 
-vF13:—vF.vVFF1903—L1, having thetwo firit 
* the twonext caracters ech of the diſtin from theother with 
; ie pricke, N_ the 5 _ _ remainer of y/ - v 
"SE 493 — vVF13 this 1903 — 11 being 
- Jubl aRed, &c, of all other. WE OTY Þ {4 
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The 5 Inſtruttion tsof abbreniation in ſurd 
meadiall numbers. 


Surd mediall number being given , towrite the value of it 
Agr cheleaſt number and caraRter that it can be written 
with Conſider thecompoſition of the caraQter of theſurd num- 
ber given,and extra the ſuch roote,roote of coote,or roote of 
rootes, of the number which doth helpe to ſ1gmfie the ſurd 
number ziuen,as the caraRters whereof the caratter of the ſurd 
number giuen is compounded requireth,and can be extrafted; 
and then that roote placed with the reſidue of carafters of the 
furd number giuen , thoſe caraRers by which you made extra- 
Ctions being left out,is the leaſt number and caraRter that 1t can 
be written with, But if all the rootes of the ſaid number that the 
cara&ers of the compoſition of the ſaid carater requireth be 
furd,then che ſfurd number giuen cannot be abbreuiated, 


Examples. 


If Fee 2 7 be giuento be abbreuiated, the F roote of 2 7 
5s ſurd , the c& roote of 27 is 3, thereforevF 3 is equall co 
v Fc@27 giuen. If VFce 25 be giuen to beabbreuiated, the 
3 roote of 2 5 is 5, the c@ roote of 5 1s ſurd, therefore <P 5 
1s equall toy/ Fee 25 giuen. If VF [& 1024 begiuen to | 
be abbreuiated , the roote of x 024 1532, the c@ roote of ? 
3 2 isſurd, the ſFroote of 3 2 is 2, therefore vcQ 2 is equall to * 
vFcEe ($1 02 4giuen. If FFce bſg 64 be giuen to beab- 
breuiated,the F roote of 6 4158 , the F roote of 8 is ſfurd , the 
c& roote of $15 2, the b [$ roote of 2is ſurd,therefore  FbſF 24 
is equall tov FF cCb($6 4 giuen. If FE 22 be giuen to be 
abbreuiated , the? roote of 23 is ſurd, the ce roote of 2 3 iſ 
furd,therefore Fe 23 giuen.cannot be abbreuiated &c. 


The 6 Inſtruttion u to bring or reduce two ſurd medial | 
numbers giuen vnaer one like name of caratter. | 


O bring two furd mediall numbers giuen vnderone Ute 


2 name otcarater , Multiply the number which = :tN1© 
10008 
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fignifie the firſt ſurd number giuen, as the caradter of the other 
ſurd number giuen fignificth the produR of multiplications,& 
multiply the number which helpeth to ſfignifie the ſecond ſurd 


Fic number giuen , as the caracter of the firſt ſurd number given 
WY *ſignifieth the produGt of multiplicarions. Then ioyne the cara- 
_s Cers of both the ſurd numbers gwen together , placing them 
af before the two produRts of the aforeſaid multiplications, with 
oy” this cacater y/ placed firſt in order before all , and then thoſe 
d two new ſurd numbers ſo written,are<quall vnto the two ſurd 
ed; numbers giu6,and are reduced vnder one like name of caraQer. 
= x Examples. 

i If F838 &+/c@7 be giue tobe reduced vnder one likename 
hos of caracter, firſt multiply $ cubickly, and 7 zenſickly, the pro- 
be. 3 duQts ares 12 & 49, before which produQts placethe caraRers 


of both the ſurd nubers giuen ioyned together thus  F'c@51 2 
and Fee 4 9 , which two ſurd numbers are equall vnto the 
two ſurd numbers giuen, and are reduced ynder one hike name 
of caraRer . Butif the caraRers of the ſurd numbers giuen , be 
"I compounded of many caraRters ioyned together,then for more 
breuitte, workeas if the furd numbers giue had notin the com- 


the polition of their caraRers, thoſe carafters which are common 
-3 | tothcmboth:asif/F zand /Fe@ 28 be giuento be reduced 
oF vnder one like name of caraRergmultiply 3 only cubickly, and 
of if they arereduced tov/Fce 27 and Feb 28. If Fet 2 and 


vF (8 4 be giuen to be reduced vnder one like name of cara- 
Rer, multiply 2 ſurfolidly, and 4 cubickly, ſo they are reduced 
toy Feeſy 232andv Fee ſ$ 64 Note if V F/7 and 2aratio- 
| nallnumber be giuen to be reduced vnder onelike name of ca, 
Tater, reduce 2in the formecf theſurd number giuen :andthey 
+ arc reduced tov 7 and F 4 &c. Sometime the two ſurdnii- 
bers giuen may be reduced by abbreuiation ,as if Fee ſ% 32 
{ and v Fce6 be giuen to bereduced vnder one likename of ca- 


EZ actcr, abbreuiate onely  '<@ ($ 32 , and they arereduced to 

ace 2andv/ Fees. lf VFFce nr 25andv FFF 169 be 

| Zgitfen to be reduced vnder onelike name of caracter,abbreuiate 

bY —5&ei25tovFFs , and I Og vVFFF 169 to 
bs.4 | 53 
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FF 1 3, &c. of all other. 
The 7 Inſtruction ts to find the reaſon betweene two ſurd 


medial numbers giuen of one kind, compa- 
red together. 


O find thereaſon betweene two ſurd mediall numbers gi- 

uen of one kind comparea together . If they be not vnder 
one like nameof caracter, reduce them to it,then find the reaſon 
that is betweene the numbers which helpe to expreſle the two 
furdnumbers ſoreduced or giuen, and the roote ofthe number 
that expreſſeth their reaſon, taken as the produ& of ſo manie 
multiplications as the caraters of the ſurd numbers lo reduced 
or giuen ſignifie, is the reaſon required : and this reaſon is either 
rationall or ſurd. | 

Examples. 

Ifv/F'2 and v/F'5 © be giuen to haue their reaſon found,the 
reaſon of 2 to 50 is ſub 25 times, the y/F of 25 is 5, there- 
fore thereaſon of /F'2 tov F'5 oisſub 5 times. If cE 1 08 
tovce 32 be giuen to haue their reaſon found , the reaſon of 
1o8to 32 is 34 times,the Vc& of 3 4 or Z 1s 2 or 1 +, therfore 
the reaſon of /cC 108 tovez32 is1-< times. If /F12to 
524 be giuentohauetheir xeaſon found, the reaſon of 12 to 
2 4 is ſub 2 times, they F of 2 is VF 2, therefore the reaſon 
ofyF12 to VF24 is ſub 2 times. If v7 toveRe3 
be giuen to haue their reaſon found, firſt reducethem vnder one 
like name of caraRter,and they arev/ Fee 3 4 3 to v FeCeg,the 
reaſon of 343 to 9 is 385 times, the /FocE. of 3 8-is ſurd, 
therfore the reaſon of /F'7 tov ez is Fee 38; times, &c, 
of all other. | ; 


The 8 Inſtruttion s of Addition in ſurd 
meaiall numbers. 
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 Þ Oecxpreſle chevaluc of two ſfurd mediall numbers giuegy f 
one kind , in one furd number. Firſt if the ſurd numb 
giucn be not ynder one like name of carafter reduce the it 
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it, then conſider whether the two ſurd numbers go reduced or . 
gincn, be communicants or not, if they be incommunicanes, 
the two ſurd numbers giuen cannot be added bue by this figne 
+ placed betweene them: but if they be communicanes, find the 
nuinber that expreſſcth their reaſon,and that is a number 1n the 
ſame reaſon to x , that the greater ſurd number giuen is to the 
leſſer. Therefore adde theſe two ſayd numbers together, that is, 
chenumber that nameth their reaſon and 1 , and multiply their 
aggregat as the caraQter ofthe ſurd numbers ſo reduced or gen 
ſignifteth the produc of multiplications, and multiply that 
produtt by the number that helpeth to ſignifie the leaſt ſurd 
nymber ſo reduced or giuen; then the ſuch roote of this laſt 
produR as the caraQters of the ſurd numbers ſoreduced or giue 
Trequireth, is the aggregat of the twoſurd numbers giuen. 


a an V0 5 = 


Examples. 


- If VF3 and /F2 be giuen to be added together, their rea- 
8 ſon is F1- times, therefore their aggregatis VF'3 +/F' 24 
f IfvF 5 0 and /F'2 be giuen tobe added together, their rea- 
Cc | ſonisas 5 to rx, whoſe aggregat is 6, his F'is 36, which mul. 
O tiplicd by 2 (the number which helpeth to fignific the leaſt ſurd 
0 number giuen) the produtt is 7 2, therefore V F'72 is theag- 
n oregatof v5 0 and F'2. If vcC108 and EC 32 be 
3 giuen to be added together,their reaſon is as 1 5 to 1, whoſe ag» 
gregate is 2 or £ his c& is 5, which multiplied by 32 the 
produt is 500,therefore y/c@ 500 is the aSSrepat of vc 108 
andv/ce 32. 1f vF 8andy/c@ 7 be giuento be added toge- 
ther, reduced to onelike name of carater, they are v FC 512 
andy/Fece 49 , their reaſon is / Fee 1 0x; times, therefore 
| theiraggregateis vF8 + vVae7.vFQC512andvF 
- 183 begiuento be added together, reduced to one like name 
of carater they are /F'8 andy/F' 18, their reaſon is as 1 
to 1 <- whoſe aggregate 152+, his F'is 65, which being multi- 
- "plicd by 8 { the number which helpecth to ſignifte the leaſt 
MMrde number ſoreduced ) the product is5o , therefore /F'50 
Lc aggregat of FC 512 andy F718, &c. of all other. 
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i — THOMAS MASTERSON HIS 
yy Theg Inſtruftion ©s of - in Te urd 
| mediall numbers. | 


x Wo ſurd mediall numbers being giuenof onekind,to find 
4 howe much remainerly, the lefler being abated out of the 
greater. Worke in all things as if they ſhould be added together, 
except in place where you placed this figne + there you mult 
place this ſigne —, alſoin that place of addition where you ad- 
ded the two aforeſaid numbers which expreſle their reaſon, 
there you mult heere ſubſtract the lefler out ofthe greater. 


Examples. 


IVF 2 to be abated out of 3 be gwen, theirreaſon is 
ſurd,therfore v3 — F215 the remainer . If c& 3 tobea- 
bated out of / F'7 be giuen,they are incommunicants, therfore 
vF7 — ve 3is the remainer. If /F 2 to be abated out of 
VF 50 begiuen,their reaſon isas x to 5 , ſubſtrat r out of 5 
remaineth 4,his F 1s 16, which being multiplied by 2,(thenit- 
ber which helpeth to ſignifie the leaſt ſurd number giuen ) the 
produttis 3 2, therefore /F/ 3 2 is the remainer. If ce 3 tobe 
abated out of 24. be giuen, theirreaſon is as r:to 2 ,.ſub- 
| ſtrat r out of 2 remaineth x , hisc& is 1 , which being njulei- 
. plied by 3, theproduct is 3 , thercforev/cQ 3 15 the remainer, 
and ſo of all other. ; mts 


The 10 Inſtraitions of Multiplication inſurd : 
meaiall numbers. = 


Woſurd mediall numbers being giue of what kind ſoeuer, 
to findea third ſurd number, or if it ſo happen a rationall * 
number,that ſhall containe the one of them of the ſame kinde, 
fo many times as the other doth containe vnits, If che two ſurgh 
numbers giuen be not vnder one likename of caraRter , reduce 
them to it, then multiply the numbers together that helpe&@i® 
repreſent theſurd numbers ſo reduced or g1ucn , and the ſui 
root of their produR asthecaracters of the ſurd numbers ſon 
duc 
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ducedor giuen requireth, is the productdefired. 


Examples. 
If F 1 2 to be multiplied by /F 3 begiuen , multiply 1 2 
by 3,the produt is 36, whole F roote is 6,therfore 6 15 the pro- 
du& demaunded.Tfv/F'5 be giuen to be multiplied by /F 5, 
the produtt is 5 , and requireth no other operation. If VF 2 4 
fo be multiplied by  F'7 be giuen, multiply 2 4 by 7, the pro- 
dutt is 168,therfore VF 1 68 15 the produQdelired. If VE. 30 
ro bemiultiplied by Vc. '9be giuen, multiply 30 by 9, the pro- 
ductis 25 0* therefore V/c@'2 7015 their produt. If Ve 1 6 
to be multiplied by /c@:4 be giuen, multiply 16 by 4,the pro- 
du is 64, whole cC roote1s 4 , therefore cheir produtt is 4. 
If v/F 7 to be multiplied by /c£; 3 be giuen, reduce them to 
one like name of carater, & they are / Fee 343 and /Fec&. 9, 
and their produRt is V Fee 3 087 &c. of all other. : 


The 1 1 Inſtruition is of Deniſion in ſurd 
mediall numbers. | | 


Wo ſurd mediall numbers being giue of one kind;to finde 
how many times the leſſer is contained in the greater, isno 
more but to finde the number ehat nameth their reaſon . Butif 
the leſſer furd number giuen'be to be dcuided by the greater,the 
operation in effc& 15 the ſarae, but that the quotient is a fraRi- 
on,cither rationall or fard. —_— 
| — +402. 21 wir} 
If/F 3 tobe deuided by v F 2-be giuer;[ their quotient is 
VF 1:.1fvF 50 to bedemded by 2 begiuen;their.quo- 
tient is VF 25 ,thit'is 5. Tf VF" 7 tobe deuided'by vc 3 be 
given, reduce them to one like name of caraRter ,;andthey are 


+/Fce 343andv Fee 9,their quotient is FE 38;3;:lfv F'2 


} 2x0 be deuidedby /Ff' 3 bg giuen,thequorient 1s Fi lvF2 


d be deuided by /Ff 3obe giiten ; the quotient is F/ ;; , that 


A i" A | - 4 It W t 3 to bede aide dby VF 7 be giuen, reduce:them fo 
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like name of caraRter;& the quotient is ifyeR 44; &e.ofall 
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ts” | THOMAS MASTERSON His 
| The 12 Inſtruttion of additions of the 
ſrenes + and — 


| foe vnderſtand that all quantities which are written with- 
out the fignes+ or —, are alwaies eſteemed as if they had © 
the ſigne + placed before them. Then know, that + added ynto 
+is more, and — added vnto —is— , but to adde + ynto — or 
—ynto+ you muſt ſubltra& the quantities theleſler out ofthe 
greater, and the remainer muſt haue the ſigne of the greater 
quantitie : and then that remainerſo ſigned is their aggregate. 
In this there is no difficulty,yet for your more perceiuerance we 
will make the example in rationall numbers. 


Examples. 


toadde 13+8 to addetz —=$ - _ toadde13+8 


and. 9g+5 and 9g—g and 9 —g 
facit 22+13 facit 22 —T13_ facitz2 +93 
coaddetz —8 toadde 13 toadde23— 12+7 
: and 9 +5 and — 9 ___ and14+10—9 
| OO facit 22 —3 fact "—- fact 37 —2—3 
The 13 Inftraition us of ſubſtrattions of the 
(gnes + and — | 


F* the quantitie to be abated be leſle then the quantitie of 
which it muſt be abated, then+ abated out of + remaineth + , 
arid —abated-out of — remaineth — . But if the quantitieto 
be abated be greater then the quantitic out of which it muſt be 
abated, yet the leſſer quantitie muſt be ſubſtrated out of the 
greater; but the remainer muſt haue the contrarie ſigne of the 
quantities giuen , Alſo if +muſt be abated out of —, or — out 
of + then the quantities gwen, muſt be added together,& theit 
aggregate mult haue the ſigne. of the quantitie , out of whidh...z 
you domaketheſubſtraRtion , and that aggregate ſo ſigned 87 
the remainer deſired . This needeth no other explication then 


wiOw! 


E Zknowne, the parallelogram E F is knowne . The lines DE 
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the examples following, 
Examples. 

from13 +8 from 13 —8 fromr13+5 
abate 9 + 5 abate9 — 5- abate 9 +8 
fact 4. +3 | fact 4 —3 < fact 4 —3 

fromiz —5 from1i3+8 _ *' from2z—8$8 
abateg — 8 abate 9 — 5 abate 9 +5 _ 
facit 4 Tt } facit 4 +13 fact 14 —13 


The 14 Inſtruttion is of multiplications of the 
ſrenes + and — 


+ multiplyed by +, or — multiplied by — , theproduRis +, 
but + multplicd by —, or — multiplied. by +, the product is 
— » Though ſomepart of theſe operations of the fignes + and 
— , atthe firſt ſhew , ſceme to haue no ground of reaſon : yet 
after that the examples are conceiued ( which for your: better 
vndcrſtanding we will make aſwell by geometricall demenſ1- 
ons,as in rationall numbers ) theeffeQs will be very apparent. 


Examples. 4 

If theline AB— BC, tobe led in or multiplied by the line 
AD — ED, bethelines gwen: it is apparent that the pa- 
rallelogram reQangle A F, is theprodut of A Bled in ormul- . 
tiplied by A D, the parallelogram reQangle B H , the produ&t 
of BC led in B For AD for that they are<quall. The paralle- 
logramreRangleEF, theprodutof E Dledin DF or A B 
for that they are <quall. And the parallelogram reRangle G H, 
the productof G For D E for thatthey are cquall ledinF H 
or B C for that they are <quall . And the parallelogram re&- 


be. angleC E, is the produ defired of the vnknownelines A C 
 ledin AE giuen. Now thelines A B and A Dknowne, the pa- 
= rallelogram A Fis knowne. Thelines B C and A D knowne, 


e parallelogram C F is knowne . The lines DE and AB 
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andB C knowne, the parallelogram G H is knowne , And fo 
conſequently by additions and ſubſtraQions,the parallclogram 
C E defiredis knowne. For ifthe parallelogram EF be ſubſtra- 
&ed out of the parallclogram A F, the remainer is theparalle- 
togram A G,andif the parallelogram AG haue the parallelo- 
cram G H added vneo it, and from that aggregate the paralle- 
logram CF being abated, the remainer is the defired paralle- 
logram CE, which then is alſo knowne; Thus it is manifeſt 
that the parallelogram + A F is produced by the multiplicatis 
of + A Bby + AD, theparallclogram — E F is produced 
by the mulciplication of + A B by — DE he parallelogram 
+ G His produced of — B C by — DE, and the parallelo- 
gram —BH is produced by the multiplication of — BC 
by + AD, che explaining of which operations of the ſignes 
+ and — was ourintent. In rationall numbers, the example 
ſtandeth thus , If 20 — 1 6 to be multiplied by 10 — 3 be 
giucn . Firſt multiplie + 2o by + 10 the produt is 200, 
then multiplie — 16 by the ſame + 10 the produt is — 
160 : then multiply + 2 o by — 3 , the produ@ is — 60, | 

and laſtly multiply — 16 by the ſame — 3 the productis ! 
+ 48 , nowe all theſe prodquts added and 1oyned by the. 
fignes + and —,, are2o00 — 220 + 48 whichineffetis 4 
but 28, which is alſo the produtof 20 — 16 which is 44 
multiplied by 10 — 3 whichis 7. © | 


FX Ge SIR. T0 


1 — G60+48. 
fact200 — 220 +48 
Theſe two examples well conceiucd and vnderſtood-donot 
onely giue perfe&t knowledge of the multiplications of the 


Gignes + and — , butalſoof their deuifions , and extrations 
of their rootes, &c. 


The 1 5 Inſtruttion ts of deuiſjons of the 
ſienes t and — 


+ deuided by + or — deuided by — the quotient is +, 
bur + deuided by — , or — deuided by + the quotient is 
-— ., This is cafte to be conceaued r bem which is aforeſaid 
of multiplications , and therefore it ſhall neede no farther cx- 
plication then the examples and their worke, 


Examples. 

Tf 200 — 220 + 48 be gwen to be deuided by r © — 
3 the quotient is 20 — 16. Andif — 30 + 80 — 4o be 
giuen to be deuided by — 5 + 10 the quotient is 6 — 4. 
You muſt place the ſaid deuifions , and worke them as heere 
you ſee done in the examples following,and needeth no other 
declaration. Ty x ls 


Komnmmmit> ©. 
x26 


z . 

200 —z29+48(20-16 —3z9+ 89—48(6—4 7 
X70 — F —Z — S+t29tI8 * 
+x2S. —5 \ 
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The 1 6 Inſlruition is of addition in 
ioyned ſurd numbers. 


OZ Bn rn 3. ERAS Hs: a 


ES®T'O expreſle the quantities of many ioyned furde num- 
EL bers giucn of one kinde, in one quantitie . Make many - 
= 


6 2. i. Ss CIS 
* yer b 


44 THOMAS MASTERSON: HIS = 
additions,or additions & ſubſtraions of the perticulers ofthe 
zoyned quantitics giuen, according as the fignes + or — giue 
cauſe to bedone,and the ſuch aggregates , or agfrepats and re. 
mainers, ioyned by the ſuch liznes + or — as they require to 

| have isthe aggregate defired,This needeth no other explicati- 
on then the examples following. 


Examples. 


g+vF24 Vi 180+vVF 48 
7+vVF 6 vVF125+vF 27 
"fact 16 + VF 54 facu vF 505tv Fu 47 
eIe75 t2 v55405+vACL64 


M13; Co, FEST S—=v SIPgas | 
facit v FF 1 47 —1 facit ve 1009 EE 


vVR216—vFF 405. ViI256—v&t 27 
ve 64—vFF :80 vV FF 81+vVQes 
jac:vR1ooo0—vVFF3125 favFF2401—vVRr 


: v$80+vVt63 =vSFr7 
. yYSFlz3—vVRir+vFFig 
fev/F80+vF13tv263tv FFi5 — VR 11—v FF 17 


The 17 Inſtruition us of ſubſtraftion in 
toyned ſurd numbers. 


Wo ioyned ſurd numbers being giuen of one kinde, ts 
finde how much remaineth the lefler being ſubſtrated 
out of the greater. Abate or adde the perticulers of the ſurd niz- 
bers giuen,as the ſignes + or — giue cauſe to be done, and the 
ſuch remainers, or remainers and aggregates toyned by the # 
ſignes + or —as they require to bauc, is the remainer defired. 
This needcth no other declaration , then the exawples fol- 


lowing. 


Examples 


"niple. © 


—_ + v ..* F605 +VF147 . 5.4 
s-.3 gtVF 6  _ viFi8otrvF48_ 4 
1- | facit 7 +tvVF 24 facuvFi25 + vVF _ 

vVF147 —1 vVFF 2401—-vVeRi 

FF 2 ' 5 vVFF 256 —vVeRe27 


facrvF 12—3 _ faevFy_8$1 + vs 

| ve 1000—vVFF 3125 vVFF 2401+vVer 

_ ef 14 We" / oat vVFF 81 + v<C8 
| fact 64 —V FF 80 fac: v FE256—veer 


9 +vVF5o0—-vce2r 


: vF32—5+vFF7 
7 EDS fact r4 +vF2i—vVR21I—vVFF7 
F--0 vVF80+vRCes63 —vFF17 


vVF13—vVeRerirttvyFFig i 
fa: $80+/C53tvReu—vF13—vFF17 —vFF15 


The 18 Inſtrudtion is of multiplication in 
ioyned ſurd numbers. 


4. ro wynet ſurd numbers being giuen, of what kinde ſo. 
euer,tofinde a third ſurd number, or ifit ſo happen a rati- 
© onall numberof the one kinde;, that ſhall containe the one.of 

them of the ſame kinde, ſo many times as the other doth con- 

faine vnits . Multiplie all the particylers of the one ſurdenum- 
+ ber giuen,feuerally and in order one after other,by all theſeue- 
Erall particulers ofthe other ſurdenumber gen , in order one 
©” after other,and the aggregateofall thole ſeucrall produts is the. 
rde number or rationall number defired :as by theexamples, 


following is made manifeſt. 
-_  SIERIESEED 2 a 
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"THOMAS MASTERSON Hts 
$8+v5 45 Examples. 


= #4 does Hs 
LEES 


=. 6+vVF 20 _ | | 
F ote thara = mY 3x » : 
” rationallng- 48+v F1620 
 bermuſtbe X +tYF1280+vF 900 bl 
 reducedin 8 
' theformeof _—— . _ 
>. theſurdni- 8+vF 45 —vVe8 
- berthacheis 6—vF 20 | 

- _—_ 48+vF1620 —v&e 1728 


—vF1280—vF 900+vFcC 51 2000 
facit 6 + vF180 
vVFF 288 —VFF 648 
FF 128—vFF162 ___ 
vVFF 36864—vVFF 82944 
—vVFF 46656+v/FF 104976 
fac 18+VFlg2—vF288—vVF 216 


If 6+vF 1 2 and his reſidue 6 — VF'1 2 be thetwo ſurd 
numbers giuen, to be multiplied together . 6 multiplied by 
+ VF 1 2,and — F 12 mulciplyed by 6, 
che one produ&t doth ballance the other, 6+vF12 
therefore. of thoſe ſuch multiplications 6—y/F r 2 
the one and the other is vnneceſlarie to be 36 + 12 
made: the like vigilant regarde you muſt £..;, 48 
haue in all operations where the ſigne + | 
doth ballance the ſigne — &c. 

If 6+/F14and6+yF 14be the two ſurde numbers 
giuen to be multiplied together . Foraſmuch as that we mult 
multiplic 6 by /F' 14 andagaineyF* 64vF 14 
I 4by 6, which ewo multiplications 6+vF 1 
haue e<quall produtts, and that thole ———— « Sk 
ewo ſaid produfts muſt _ be added {45 0+v F'2016 , 
cogethcr , therefore it is abetter way to 2 
double one of the perticulers, to oy cl VF 4 —— k 
ther 6 or VF 14.,and by that doubleto — 04 —Cany 
multiply that other perticuler , whoſe #42 1 —v $39 
produtt is cquall vato the aggregate of the two other prov 
ducts aforeſaid &c. And the like conſiderations you muſt haug 


if VF 14 — vV F7 be given tobe multiplied by it ſelEand alſo 3 
in all other operations, to attaine the next way vnto the thing 
defired.If 3+ VF 12 +v F'8 & this refidue 3+v F12—vF8 
bethetwo _ ppp ny; tobe ge cogether. Furſt 
<» multiplie 3 + 12by 3+v F.12,the | 
- prodelk is21+ 3; T4 A multiply 37 bw 12+vF'$ 
| —v/8by+v/F 8theproduttis —$ 37 F212—vF8 
and of all the reſt ener the + doth bal- [21+ vF 43 2 — 8 
; lance the — &c. If 4 — VF 2 be giuen fact 1 3 + vV F 432 
, tobe multiplied cubick, the operation 4 4 
Nandeth as heere you ſee it placed, Bue 4 © 7 "By 4 
if you vieldin what we haue wrie= _+=YF 2 | 
renin the 2 inſtruQion of this booke, 75 — vF128 
and with a ſpeculative minde, taking 4—vVF2 
each perticuler of your ſurde number 72 — V F'20 48 
giucn,for one figure of your roote, as —VF648+v F256 
you mult do: then the operation is as f:z88—yF 5000 
hcere you ſee t placed, and 15 wrought 
as followeth. The c@ of 4 is 64 , the c& 4—vVF2 
of — VF 2is — vV/F's, the produt of 4—vVF2 
the triple of 4 multiplied by the Fof 64—vF8 
—vV F 2, is +24,the produtt of thetri» 24—vF 4608 
pleof theF' of 4 multiplied, by — VF Z538— VF 5000 
215 — VF 46 08 all which particu- 
lers are 88 — VF goco,thece deſi- 4tvF2 
red.” The operation to finde the c& of *4 + VF2 
4 +v/F2,is as heere you feeplaced. 64+yF8 
Andif you ſpeculate further of the @ 2 4 tVF 4608 
of the ſaid binome and his reſidue afore Fact 88 + F 5060 
given, well marking that the F of the . 
- firſtparticuler,and the product of theF of the ſecond particu- 
= ler multiplied by 3, arc both multiplied by the firſt particuler. 
&. Then againe,that the of 
the ſecond particuler, and __* —LÞ2 4tvF S 1 
EX theprodutofthe ofthe 16 -2 ' 76 2. 
Wt percicular multiplyed 6 48 6 48 
= 3 , arc both multiplied 22 50 - WY" 0 
wth ſccond particuler, fa: 88 —v F5000 - fa: 88+ F5eo0 


= 
ws. 


" THOMAS MASTERSON Hs . 
Your operation will manifeſtly appeare.to be yet in better 
manner, as.you ſee them heereplaced; 


The19 Inſiruttion ts of aeuiſion in ioyned 
ſurde numbers. 


+ Wo ioyned furd numbers of one kinde, being giuen to 

finde how many times the lefler is contained in the grea- 
ter . Place the firſt particuler of the deuider,vnder the firſt par- 
ticuler of the deuident, and (o the other in order, the next vn- 
der the next &c. Then deuide the firſt particuler of the deui- 
dent, by the firſt particuler of the deuider , ſtriking the figures 
out, and leauing no remainer 'ouer the ſame : with this quot1- 
ent multiplic all the other ſeuecrall perticulers of the deuider, 

' abating each ſeuerall produR out of the ſcuerall particuler ſtan- 
ding ouer it : ſtriking out and writing their ſeuerall renfainers 
ouer them . Then place your deuider againea new , and worke 
as beforeis ſaid , and ſo continue to the end , and then the quo- 
tient will cxpreſle your deſire. 


Examples. 


If 48 — vVF1280 — VF 1620 + 30be giuento 
be deuided by 6 — VF 2 ©. The worke of this deuiſion is as 
heere you ſee in the example. 


x8 
48 —vVFx289-vVFr629 + 39 ( 8 VF45 
6—vVF 2 © VF 36—vVF20 


IfvF192 — vVF216 — VF 288 +18begiuento } 
be deuided by / FF 128 —v/ FF 162, Heereis to beno- 4 
ted chat the firſt particular of the deuider and of the deuident, # 


mult be brought vnder one name of caracter, as heere you ſceif 
done inthe example :and thelike muſt be done with the other? 
particulers as occaſion is offered : all which the example foly# 
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lowing doth make manifeſt. | b: ” | 
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' XX22 1429 dGrn - 779 

| - V5536854 vVFF 46556 VFF82g44 VF Fro4976 

vi x92 — Viyars —vVy 288. + 18. 
vVFF+23 — FF x62 VFF 228 —vVFF162 


facit VF 288 —v FF 648 ; 


Thus you may worke all ſuch like deuifions . But for aſ- 
much as theſe ſurde numbers afare giuen , ſeeme rather tobe 
made of purpoſe, then to fall by caſualtie, and beſide that in all 
deuiſions giuen , this operation will not worke the effeR deſi- 
red. Therefore aſwell in theſeas in all other giuen,if your deui- 
der be a binome, multiply it by his reſidue, if it be a reſidue, 
multiply itby his binome,and by this produ& deuide the pro- 
du of the deutdent, multiplied by the ſame binomeor ref1due 
that the deuider is multiplyed by , and the quotient will ex- 

reſſe your defire. As if 66 —  F'2000 be giuen to be deuided 
by 8—vF' 45. The operation is as heere followeth. 


s CD Ws s w_ 


8—vVF 45 66—vF2000 
AS OO ad 7 es 
| 64 g28—vF128000 - 
—45  . ++xYF196020—vF 90008 


| 19thenewdeuider, 228 + F'722 0 thenewdeuident. 


2 & 
228+vVF7220(12+vF20 


Ig VF 36x 

Alfo if 12 be giuen to be dcuided by / F'10 + v F'8., The 

worke is as heere you lee. | 

VF 10+vF8 12 
Es Vo —vFS. vVF1io—vF8 
Ea ww 10 VF 1449 —y F152 thenew 
bg —83 deuident, 
> = thenewdeuider. 
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2z | 3 3 b 
VF x 440 —VFrr52(vVF360-vVF288 
VF 4 tVvy 4 . 


Heereis to be noted,that when the deuident giuen,can con+ 
ueniently be deuided by the new found deuider : then it is the 
better way to deuide the ſame by it, and to multiply that quo- 
tient by the ſame quantitie or quantities that you haue multi- 
plied your deuider by . As in this laſt example deuide 12 ( the 
dcuident giuen)by 2{(the new found deuider /the quotient 15 6, 
then multiply that 6 by VF 10 —v/F 8 ( the quantitie that 
the deuider giuen is multiplicd by ) the produtis VF 360 
— 5288, which doth ſhew that F' 10 + V/F'8 (the deui- 
der giuen )is contained in x 2 (the deuident gmen)this F360 
—v F 2 88 times. As heere you ſec in the example. 


vF1ro+vF8 r2  vVF10-vVF8 
vFIo—vVF8 FLO vVF36 
110 EN fact F360—vF288 
_— 7 which is the | 4__ 
2 thenewdeuider, delired. 


In like manner , if your deuider giuen bea trinome or qua- 
drinome &c:you mult yſe the means by many multiplications 
to bring it to be of one particuler, alwaies reſpeing that you 
multiple your aforeſaid quotient found , or your deuident gi- 
uen,by the ſame quantities , that you haue multiplied your de- 
uider by &c: but toraſmuch as.theſe deuiſions be not common- 
iy in vſe, we will onely ſhew the operations to bring the deui- 
ders to-one particuler , andthe reſt of the worke being caſie to 
conceiue,we leaue to thy diſcretion. ot 


7 5+vVF8+vVF6 
If5 +/F8 +vF6be 5 +vVF8--vVF6 | 
the deuider gen, you muſt 27+vV5800 _ - 
worke as -heere you ſee it. 27 —-vF$00 S 
done. IvP £ 
729 — $800 E 


theneyw denider — 7 1 
Ll 


ARITHMETICSE. LIB.NL = 
 $+VFBtVF6+tvVF3 
Io tvVEg8+vy _5$tvF8—vF6-vF3_ 


6 + VF 3 be thedew- _ | 
der giuen , you muſt WET EA4 > nr  - 4 AGEN 


| worke as heere you ſee *# t vF'3 wR | 
I done. And ſoof allo- _24—=Y F392 — 
: | ther. . 576 —— 392 


'1 84 thenew deuider. ' 


The 20 Inſtruttion is of additionin diſtin## 

| ſarale numbers. 

| O expreſle the value of two diſtin ſurde numbers giuen 
| of one kinde, in one ſurde number . If the diſtin ſurde 
> FF - numbers giuen becommunicants,adde themin the ſame man- 
ner that you adde ioyned ſurde numbers. But if they be incom- 
municants,adde them by the ſigne + , and then the F roote of 
the F of that ſuch aggregate, is the aggregat of the two diſtinct 
ſurde numbers giuen. £ 


Examples. 

If VF.vF6+vF2andvF.vF 96 +vVF 32bethe 
two diſtin ſurde numbers giuen to be added together. Their 
reaſon is as I to2,therefore their aggregateis /F' , F486 
+ F162. As heere you ce in theexample, 


E, 
V9 .vVFg6+vV vVP.vVF+x6 
39 13%, hr 


VF .vF6 + vF2 
Vo .vVF81 
facrv Fo. vF486+v F162 


IfvF.n2 + vF6andyF. 12 — VFs incommuni- 
= cants,bethe two diſtin furd numbers giuen to be added toge- 
| ther:addethemfirſthy the figne + andthen multiply their ag- 
| =grepate by it ſclfc,and the roote F' ot the produRtis your defire. 
| > As heere youlce 1t done inthe exam &c: of all other. | 
YES | 5 


RE 
- A, 
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Oo vVRa12+vP6rtvF.l2—VFs6 , 
vVFA12+vF6:+vVF.1I2—vF6 


BRETEC LE; 12 —vVF6+vF138+v F138 
fact VF .24+vVF 553 | 


The 2.1 Inſtruftionu of ſubſtraition in 
| aiftinlt ſurd numbers. 


Wo diſtin ſurde numbers of one kinde being giuen , to 

finde how much remaineth , the leſſer being abated out of 
the greater. If the diſtin ſurde numbers giuen be communi- 
cants, ſubſtraR chem in the ſame manner that you ſubſtrac 
ioyned ſurd numbers.But if they be incommunicants ſubſtract 
them by the figne —, and then the F roote of the F* of that 
ſuch remainer,is the remainer ofthe two diſtin ſurd numbers 
giuen,the leſſer being abated out of the greater. 


Examples. 


IfvF .vF 6—vF 2begiueto beabatedout of VF .vF. 
486 —vF'1 6 2Thcir reaſon is as to 3,therfore theremainer 
VF vYF96—vF 32. As heere youſee in theexample. 


VF 4856 —VFxr62vVFvFSr(3 
vVFVy 6 — VF 2 rt -to 3 


2 

VF vVF6— VF 2 

<4 > ©. SL 

fact VF. Fg96—vF 32 

IfvF.12— vF 6 tobcabated out of VF. 12+vF6 
incommunicants,be giuen , ſubſtra& them firſt by the ſigne — 
then multiply that remainer by it ſelfe, and the rooteF of the | 
prodn&is your defire. As heere you ſee it donein cheexample, + E 
and ſoofall other. 3 


ARITHMETICKE, LIB I 
VS 12+vVF6: —VF.12—vF6 
V5 12+4v/F6: —VF.12—vVF6 

OO 12+vF6+12—vF6—vF138—v F138 
facitV/F $24 —VF 552 | cp 38 


The 22 Inſtruftion us of multiplication in 
diftin@ ſurd numbers. 


TP multiplication in diſtin ſurd numbers, hath nothing 
that differeth from the multiplications in ioyned ſurde 
numbers ,- and other multiplications made heeretotfore: for in 
the oneand1n the other, the particulers which are to be mult1- 
plicd together,mulſt firſt be reduced vnder onelike name of ca- 
rafter. And then good and vigilant regarde being had,aſwell to 
theſignes'+ and — as alſo to.all other things inthis caſe need- 
full,you cannot faile. Yet for your more exerciſe and greater 
lone will ſet downe the multiplications following, 


v 


Examples. . 

IfvF . 13 —vF 7 begiuen to be multiplied by 4. Firſt 
when you multiply VF. 13 by 4, the ſaid 4 muſt be reduced 
tovF. 16,and when you multiplevF . VF 7 by 4.theſaid 
4 muit bereduced tov F . v/ F 256. As heere you ſce inthe 
example. ItvF . 17 + 
VF 5 be given to bee VF 13 — VF 7 
multiplyed by v F 7 — vVF.16VF .vF256 
vF 2. Firſt reduceVF jarny/F 208 —vVF 17 92 
7 — VF 2 inthe forme 
ofa diſtin ſurde number; which is doneby the multiplication 
of the ſameby it ſelfe &c, As heeregou ſee 1n theexample. 

289 

VF7—vVF2 v9.17 tvyFs 

vVF7—=vF2_ VF. 9—vF56 


| VF .9-vy56 fauvF 153+ $405 VF 16184—v$2%0 


Ifv/ce.vF 26 +5: —vCe.vF 26 —5 begiuen tobe 


| - mulciplicd cubicke. Worke as heere after you ſee placed, which 
WY H iy 
RE ” . 
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in effec differeth little or nothing from the ſuch multiplicati- 
ons of the binomes &c: 


vVe.vF26+t5:—VR.vF26—s 
vVF236 t5s: * vV526—g5 * 


The cubes of the two parts, whoſe value is 10. 


VC .vVF26+5:—vVR.vF26 —x5 
>. vVF26+t5,: —V&C:v9326=— x 
ve .51tvF2600:tvAR.51—+ F600 

3 | 3 
vcC.1377+v F1895400:tvce. 1377—v Fi895400 


The ſeuerall 5 of the two parts, andcheir ſcucrallproduds 
being multiplyed by 3. = | | 


VC .1377 —vF1895400 
vVIC.vF26+ F SAT 


ve. v F492993 54—v F49:80400 + 6885 — 47385000 


The produQof the F of the laſt part multiplied by 3 mul- 
tiplyed by che firſt part, which faid produR by reaſon of his 
- communicant particulers , is reduced to e .vVF18954 


— I35. 


vVRC.1i377 + VFi895400 
—vVC.vF26—5 


—v &£. F 492993 54+ £49:80400—6885 —v F47385000 


The produc of the F of the firſt part multiplied by 3zmul- 
tiplied by the laſt pare , which faid produtt by reaſqn of his * 
communicant particulers, is reducedto— V<e.v F18954 | 
+ 135. Sothatthe c& defired it 0 + ve. vFi895 48 
— 135:—vVEe.vF 18954 + 135 - And thus of all Z 
other. | ps I 
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T| Je: 23 ; Inſtruttion isof denifions in diſtint? 
ſurd numbers, 


He denifioni in diſtin ſurd numbers,hath nothing that in 

effcR differcth from the deuiſions iniovned ſurd mumnbers; 
and other deuiſions made heeretofore . Yet for your greater 
furtherance we will fet downe the deuiſions following. 


Examples. 
a VF 456—vF 152 begien \tobedexidedby 
_ —_— 5 6—vF 2. Workeas heere ) you ſee in the example. 


E, 
| VF vVF456— vVF2x52 (VS. vF76 
$ VF » VF 8 _ VF 2 

Ifv/F, 432+ v7 7 7 6be giuen to bedeuided by 6.Firſt 
reduce 6 tov F* . 36 &c: as heere you ſee inthe example, 


| VF « T + vVF7F776(VFe-12+vVF6 
{ VF. 36VF.vVFxr2zg6 

" Ip. 588 +vF 34848begiuen tobe deuided by 57 
. 12 + 8. Firſt multiply your deuiderand your deuident 
each particulerly by /F'. 12 —vF'8 &c: as heereyou {cen 


 theexample. 
vF.e 12+vF8 
Sy, $22 34048 | VF .12—vF8 
VF. 12—vF8 _ VF. I 36 deuider, 
VF. 7056tvF5 018112 
—vVF2765952—vF278784 . 
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The24 Inſtraition t of addition of reaſons. 


O finde the aggregate of many reaſons giuen of one kinde, 

know that as ( in this place) reaſons are nothing bue the 
numbers that name of quantities giuen , what one quantitie 1s 
of an other :{o the addition of the ſame reaſons , is to finde the 
number that nameth the reaſon betweene the quantities that 
are compounded of the quantities giuen,the one of the antece- 
dents,the other of the conſequents,and ſo conſequently the rea- 
ſon demaunded,is the produRt of the numbers which name the 
reaſons given ſo taken and multiplied together , for that the 
numbers which name the reaſons are compared ynto 1,or 1 yn- 
to the numbers which name the reaſons, &c, 


Examples. 


If i - times,and 1 - times be the reaſons giuen to be added to- 
oether,their aggregate is 2 £times, for 1 1 multiplied by 1 = the 
produ is 25, If 1 -times 15 times and 1 > times be the reaſons 
giuen to be added together,their aggregate is 3 | times, for the 
ce of 15 is 2 3 &c: of all other. 

IF2 times, 35 times and 3 Z times be the reaſons giuen go be 


added together,their aggregate is 24: times.If  F* 3 times & 
vF 3 times be giuen tobe added together, their aggregatcis 2 
eimes. If /Fp 3 times FF 3 times andy/F/ 3 times be giuento 
be added fogether , their aggregate is vF' 2 7 times. If VF 2 
timesandv/c ce 3 times be giuen to be added together, their ag- 
gregate 84 Fc©& 72 times &c : The like you mult doe if the 
reaſons giuento be added together , be in theleflerinequalitie: 
as if (ub 1 + times, ſub 1 2 times and ſub 25 times be giuen to be 
added togerher,their aggregate is ſub 65 times . It ſuby/F'14 2} 
rimes,ſfub Ee 15 times and ſub2 5 times be giuen to be added... 


together , their aggregate is ſub v Fc 7 7 8 75757 times Ce? 


but if ſome of the reaſons giuen to be added together, bein the **; 
reaſon of the greater inequalitie, and ſome in the reaſon of the +} 
lefſer incqualitic :' then addeall the reafons of the greategin-" 
cqualitie giuen by themſelues,andall the reaſons of thelellerin- : 
cqualitiegiuen by themſelues ; then deuide the greater mumber 
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chat nameth che reaſon of thoſe aggregates by the leſſer,and th 
quotient is the number that nameth the reaſon deſired, and ta+ 
keth bis name of greater or leſſer incqualitic,of the'greater ag- 


e I gregate aforeſaid,that is of the deuidert:but if the aforeſaid ag- 
's gregates beequall , the reaſon demaunded is in equalitic . As if 
e 3 1: times and ſub 1; times be ginen to be added together , their 
{4 ; aggregate is in equalitic equall-, or onetime . If 1 4 times 
- and (ub 2 times bee giuen te bee added together , their ag- 
__— ' gregate is ſub 1 + times. If 3 times and ſub 2 times bee 
ec , giuen to be added together , their aggregate is x 5 times, If x < 
c * times, 25 times and ſub x; times be giuentobeadded together, 
4 their aggregate is 22 times. If x times, 24 times, ſub 2 5 times 


and ſub 37, times be giuen to be added together, their aggregate 
is ſub 3 4{2times &c. 


The2 5 Inſtraition is,of ſubſtractions of reaſons. 


e Wo reaſons of one kinde being giuen , to finde the reaſon 
3 remaining , when the one is ſubſtrated out of the other. 
b-- Know that as addition of reaſons is effeted by the compoſiti- 


on of quantities, ſo ſubſtration is wade by reducing of quan- 


c tities to the quantities whereof they are compounded . There- 
; fore ſubſtrattion of reaſons doth onely differ from addition of 
; reaſons in this , that where you multiplied co make addition, 
, there you muſt deuide to make ſubſtration ,” and where you 
2 deuided to make addition , there you muſt multiply to make 
: fubſtration,G&c: 

p 'S 

: Examples. 

e | 

MF  #f Ifr <timesbegiuento be abated out of 25 times , the remai- 

1 IF ner s 15 times,for 25 deuided by 1 5the yn__ 1$15:&c: of 
"8 alkather. It i - times be giuen to beabated out of z ; times, the 


—amaner is 2<times'. If VF 3 times be giuen to be abated out 
bh es; the remainer isV/F73 times. If VF 2 times be gi- 
pabated outofc& 9 times , the remainer is vF'ce 
ws: If 5 2 times be giuen to be abated out of / Fe 

he remainer is vcC 3 Gmee Be. If ſub x + times be 
op 
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given to be abatcdout of ſub 2; times, the remainer is ſub 1 £ 
times &c : If 1 £ times be giuen tobe abated out of 1 £times,the 
remainer is equalitie,&c: If three times be giuen tobe abated 
out of 2 times , the remainer is ſub 1 - times , wherenote, that 
the remainer is altered from the greater inequalitic giuen, to 
the leſſer 1nequalitie, by reaſon that the greater reaſon giuen, is 
giuen to be ſubſtraftedoutof the leſſer Rc: if ſub VF 3 times 
be giuen to be ſubſtrated out offub F* 2 times, the remainer 
is 15 times Kc: where note that the remainer is altered 
from the leſſer incqualitie giuen to the greater &c: if 1 3 times 
be giuen to be abated out of ſub 17 times, the remainer is ſub 
2:. times. If ſub 2 times be giucn co be abated out of r < times, 
the remainer 1s 3 times &c. 


The 2 6 Inſtruttion is ,of multiplications of reaſons. 


TY multiply the reaſon giuen,by a number giuen,the num- 
ber that nameth the reafon of the produR, is the product 
of the number that nameth the reaſon giuen ſo many times ta- 
ken and multiplied as the number given is vnits : which in ef- 
feR is the aggregateof the ſo many times taking of the reaſon 
given and added together . By which it is manifeſt, that if the 
reaſon giuen,be to be multiplied by a fraQtion giuen : multiply 
| / the reaſon giuen by the numerator of the fraftion giuen , and 
| then the ſuch roote of that number that nameth the reaſon of - 
that produR,taken as the produ of aroote ſo many times tas 
ken and multiplied as the denominator of the frattion given 
doth containe ynits , is the number that nameth the reaſon re- 
quired &c, 4 


Examples. -— 


If i; times be giuen tobe multiplied by 3, the number 
namcth the reaſon of the produ, is the c& of the numbgg 
nameth the reaſon gtuen,andis 3 + times, If 1 3 times.bt 
to be multiplied by 2, the number that nameth the# 
tneprodutt is the Þ of the number that nameth the! 


uen, and is 2; times &cz euer the produQ of the, 
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nameth the reaſon giuen , ſo many times taken and multiplied 
as the number giuen doth containevnits &c. If ; 5 times be gi- 
uen to be multiplied by 5 the number that nameth the reaſon 
of the product is the c& roote of the number chat nameth the 
reaſon giuen,and is 1 5 times. If 25 times be giuento be multi- 
plied by ,the number that nameth the reaſon of the produ& is 
Y che F' roote of the number that nameth the reaſon giuen,and is 
wo I times. If r < times be given to be multipliedby z, the num- 

, berthat nameth the reaſon of the produtt is the F'F* roote of 
the number that nameth the reaſon guen , and is FFF 1 £ 
times &c, If 3 ; times be giuen to be multiplied by.;, the pro- 
duct is 25times, If x 5 times be giuen to be multiplied by z, 
the produRtis vſ$ 3 {tunes &c. If 2 times be giuen to be mul- 
tiplied by 3.4.theproduct is 8 times and v/F' 2 times, whoſe ag- 
oregateisy/F' rx 28 times . If 3 times be giuen to bemultiplied 
by 24, the product 1s 9 times & V/ FF 27 times, whole aggre- 
cateis VF F'177147 times &c. It F 3 timesbe giuen to 
be multiplied by 3,the produRtisvF' 27 times. If /c& 2 times 

be giuen cobe multiplicd by + , the produ&t is VFecC 2 times. 
Ifyc& 3 times be giuen to be multiplied by 7 , the produtt is 

/&e<C 9 times,Qc. nite; 


LI _— 7 Inſtrudtion icof deniſions of reaſons. 


SS 52 - 
att cg - 


| hs. "1 5 deuide the reaſon giuen by another reaſon'given of the 
Ez 4 famekinde: istofinde how many times the oneis contai- 
= nd in the other. Therefore ſo many imes as the number that 
namcth che reaſon of the deuider, muſt be taken and multiplied 
taproduce the number that nimeth the reaſon of the deuident, 
> fomany times the deuider is contained in the deuident , If the 
= denider be a greater reaſon then the deuident, then the quotient 
fraction, andthe operation is the conuerſe of the aforeſaid. 
Enide the reaſon giuen by a number giuen:is tofinde a rea- 
Wis contained inthe reaſon giuen , ſo many times as the 
fojven doth containe vnits : therefore the ſuch roote of 

lr chatoamweth the reafon giuen, taken as the qr 
> many times taken & multiplied as the deuider doth 
Ws the nuber that m_—_ thereaſon required &c. 
Pons 1 FFT Ik Tj ; « Bo SS 5 PWR 2907 9-6 
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Examples. 


If 2: times begmen to bedeuided by 1 5 times, the quotient 
is 2. For 1 times 1+ is 2 5 &c, of all other. If 34, times be gi- 
uen to be deuided by 1 + times,the quotient is 3 . If 32 times be 
juen to be deuided by 2 times,thequotient is 5 &c.If x © times 

e giuen to be deuidedby 25 times,the quotient is 5. If 1 ;eimes 
be giuen to be deuidedby 3 ;times,the quotient is; . If 2 times 
be giuen to be deuided by 32 times, the quotient is 5 &c. If 2 : 
times be given to be dewided by 2,the quotient is I 5 times , If 
35 times be giuen to be deuided by 3, the quotient is r © times. 
{t 3 2 times be giuen to be deuided by 5, the quotient is 2 times 
&c. If 3 4 times be giuen to be deuided by 3, multiplie the rea- 
fon giuen firſt by 4 the denominator of the fraion giuen,then 
deuide that produR by z the numerator of the fraion giuen, 
and the quotient is 5 £; times. Or deuidethe reaſon giuen , by 
the numerator of the fraftion giuen, and multiply that quoti- 
ent by the denominator of the fraion giuen , and then that 
produtt isalſo che quotient deſired. If 25 times be ginen tgþ 
deuided by ;,the quotient is 3 $times &c. If 2 5 times be gigen 
to be deuided by 3 £times. For that the leſfcr reaſon giuen 1329, 
be deuided by the greater , and that it is not a part thereof as is © 
euident, therefore deuide the greater reaſon giuen by the leſlerz - 7 
then againe the deuider of that deuifion by the remainer of the. 
ſame,and againe the deuider of that deuifionby the remainer of 
the ſame &c : vntill there be no remainer , then by that reaſons; 
which is the laſt ſuch deuider,deuide ſeuerally both the reafans”” + 
given,thequotient of the dentdent is numerator and che quotis*; 
ent of the deuider is denominator of the fration required : 81 *3 
this example, 4 times deuided by 2; times , the quotient zl 
the remainer 1: times,the 25 times deuided by 1% times, theaale 
tient is2 and nothing remaining , therefore deuide 2. 3 
and 3 5; times,cach by 1 ; times,their quotients are 2 ands 
fore the quotient deſired is 5. If 3 4 times be giuen gg 
ded by 25times,the quotient is1 5, Jf 3 4 times be gl De: 
deuided by g ©: times,the quotient 155 « 1f 5 +;.cumenniens 
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to bedeuided by 34 times,the quotient is 1 3 . Li 
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giuen to be deuided by 3 |; times , the quotient is 25. If 1-2. 
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cimes be giuen to be deuided by 2 5 \, reduce the deuider in a 
fraction thus; &c : and thequotient is 34 times &c. 


The 2.8 Inſtruttion ts to finde betweene two num! ers 
ginen of one kinat, ſo many numbers middle 
proportionals as are required, | 


'F T2 ſuch ropteof che number that nameth the reaſon be- 
R tweene two numbers giuen, taken as the produRt of ſoma- 
ny multiplications as there are. middle proportionall numbers - 
required to be found betweene them,is the number that nameth 
? the reaſon that, is beeweene the numbers demaunded : there- 
fore continue your progreſſion betweene the two numbers gi- 
ucn in that reaſon fo found, and you haue your defire,&c. 


Examples. 

If6and 1 8 be giuen, tohaue 5 numbers middetl proportio- 
nalsto be found betweene them : their reaſon is ſub 3 eimes, the 
©? roote whereof is ſub v FE 3 times, the reaſon betweene 
thenumbers demaunded, according to which reaſon continue 

"ur progretſion betweene the numbers giuen thus, 5. V Fe 
139968, v<6e648.vFio8.vaRergqq.vF®e 
" 11337408 . 18, andthoſe are the 5 numbers demaunded. If 
.,-.Gand 12 begiuen to haue 2 numbers middell proportionals to 
= be found betweenethem : their reaſon is ſub 2 times, the cC 
- > 26ot wherof is ſubv/c@ 2 times, the reaſon between theniibers 
gemanded,according to which reaſon contimue your progreſlis 
Fbetweene the nibers gwen thus: 6.24 3 2:vt 864.12 
—@&thoſc are the two numbers required, If 5 & 8 be giue tohaue 
kumber middel proportionall to be found between them: 
lie the two numbers giuen together , their product is 
efore V7} 40 5the number deſired . The progreſſion 
5-40 . 8 or working as is aforeſaid , their reaſon is 
wes, the F roote whereof is ſub F' 15 times, then 
flion is the ſame,that is aforeſatd,and ſoinefteR are 
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The 2.9 Inftruttton is, of extraition of rootes 4 
in ſarde numbers. | E 


Ny ſurdenumber being giuen, to extraQ his ſuch roote as 
<* Xis required : is no more but to place before the ſurd num- 
ber given, the caraRter , which ſheweth what produt ofmul- 2: 
tiplications the ſurde number giuen is taken tobe, with this + 
caraQter y/ placed firſt before it: all which by the 4 inſtruftion ===» 
of this booke is manifeſted . But if the ſurde number given 
be the ſuch produR produced of a ſurde number, ſo many times 
taken and multiplied &c : and that it-is required tofinde that 
ſuch roote &c: you mult haue aſwell regarde to the 2 and 23 
InſtruRion of this booke , as conſideration. to the ſuch multi. 
plications of the ſuch ſurde numbers, being placed in thoſe 
perticulers, which are agreeable to the intent of the aforeſaid 
inſtrutions . And for your more perceiuerance , we hauepla- 
ced hecre the figures and caratters of the ſuch operations of the 


5. . FF and ſy of 4+vVF 2 - 


TheFof 44 V's Thee of4+vys | 
placed in his parts. placedinhis parts. Ys. 


16, VF32 « 3 64.vVF512.8.,vF8$ «1 
vVF 32 0 VF 5,1 2.8 
vF512.8 BS 


TheFF of 4 + /F 2 placed in his parts. 


256. VFBr92. 32 .vF128. 4 
vVF8192.32 . foe 
VF 8192 +235 vV F128 
vVF83192. 32 . VF128 

22 

32 


Anitheſyof4 +v/F'2 placed inhis parts, is as 1 er 
on tl:e next page following, # 
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1024 ,vF131072.128. VF r248. 16, VF 32 
: Ee iops *r2f "wknaiong os 
vI131072 .128 .vVF1248, 16 
v5131072 .128 ,VF1248,16 
vF131072.128 . F1248. 16 
128.4 F1248 
128.4 F1248 
128. vF1248 
128 .vF1248 


128, VF1248 | 
Thecube, 
The ſquare. "RAR 
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© forby them it dooth appeare thatof F' binomes produced of 
abinome roote : if the firſt particuler of the binome given 

-- bepartedintwo ſuch partes, as multiplied en do pro- 
| > ducethe F ofthe; of the laſt particuler of the binome given, 
=> then the ſcucrall /F of cach of thoſe ſuch partes added toge- 
ther is thez& demanded,Of c& binomes producedofa binome 
LS; if the firſt particuler of the binome giuen,be parted in two 
oY thparts , thatthe 5 of his ſecond parte, bethe leaſt of two 
flproportionalles, falling betweene his firſt parte, and 
tent of the of his ſecond part,deuided by the  Ff of 
ent of his farſt part deuided! by the; ofhis ſecond part, 
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onall added to the ſaid quotient ſolaſt found (berweene which 
and the firſt part of the firſt particular aforeſaid the two mid- 
dell proportionals do fall )be equallto the ſecond particuler of 


numbers betweene which the two ſuch middell proportionals 
do fall, added together is the rootedemaunded , And by more 
ſpeculative regarde had of c& binomes, it is apparent , thatthe 
firſt and greater perticuler of the binome gwen, is theaggregat 
of the firlt or greater extreame of the progrellion which wein- 
tend tofinde, and three times the leaſt middell proportionall - 
and the other and leaſt perticuler of the binome giuen , is the 
aggregate of the other or lefle extreame of the ſaid progreſſion 
and threetimes the greater middel] proportionall : yet farther, 
tnat the ſquares of the particulers of the binome given , being 
When the abated theleſler out of the greater , thec& roote of the remai- 
vc& oftic ner, will ſhew how many times the c@ roote of thegreater ex- 
cemaineris treame the leaſt middell proportionall is lefſe then the grea- 
ſurde,then ter extreame: and alſo how many times the c& roote of the 
the —_— leſſer extreame , the greater middell proportionall is more 
gr thentheleſſcrextreame. Thelike ſight and ſpeculationg.in 


no binome qa Icons 
for his roore their kinds you muſt haue, to finde the rootes of FF? . [8 or 


apparent by the aforeſaid placing of the particulars of cach 
multiplication,Qc. 


Examples. 


i5VFcCe 5. TheF rooteof $+vF 2, 6vH.8+v 
Thece rocteof ce 9 + 8, VPC .v<ACg +8. The 


VF F 11 &C. —_— 
 [f18 + VF 1 28 be theF ofa binome,and his F'rgati 
required , the: of the laſt particuler is /F/ 3 2 , his {na 
and 1 $ cannot be parted or deuided into any twaml 
which multiplied together produce 32 , butonely mn 
therefore F'16 + VF'2, that isq + vF' 2 9dathal 
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and that the aggregate of 3 times the greater middell proporti-. 


the binome giuen,then the ſeucrallv/ce ot each of the ſaid two- 


any other binome giuen, Whoſe opperations to the witty are ; 


' The F rooteoſy/F 3, i5VFF'3. Thect roote of /Fp s, 
2. 
roote of VF 17 + VFF 11 , 1s VFF « VF 1B bo. 
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 wmanded. If fo+v/F'2 01 H$be the F ofabinomhe,&hisF'root ©. 
is required,the; of thelaft particular isv/F'5 0:4, his F'is 504, "9H 
now 50 deuided &c. is 3 6and 2 4,thercfore6+y/F' 1.4, is the 
roote demanded. . ig 
IfvF 3 2+v/F 24 bethe F ofa binome;and his F roote 
is required, the 5 of the laſt particularisF'6, his F' 136,now 
deuideV/F 3 2 in two parts &c. but becauſe Ff 33 is.a ſurd 
number, reduce 6 alſo intoy/F'3 61ike a ſurd number, &con- 
{ider which two ſurd numbers multiplied together wil produce 
+F 3 6, and that being added together, arey/F 312. Firſt there 
are notwoſurd numbers which by their multiplicationdopro- 
duceVF'36,butv F'18 andy F'2,0rvF' 12 and v/F' and 
of theſe there is none whale aggregat is VF 3 2 butwF'r $ 
and y/Ff 2, thereforev FF18 4+v FF 2 isthe root demanded, 
If v/F' 18 +4 betheF of a binome; and his F* root is requi- 
red, the = of the laſt particular is 2, his F'is 4, reduced ito the 
forme ofa ſurd number is F' I 6 , which-cannot be.produced 
butonely by theſe ſurd numbers /F*8 and 72; and theirag- 
gregat isalſo VF 1 8, therefore FF 8+ FF 2 is theroote 
demanded &c. But foraſinuch as the F* roote ofa binome may 
= berequired which hath no binomeforthis roote;or if it haue, yet 
- there may be ſomedifficultie to find the ſameby the reafons a- 
& © foreſayd. Therefore we will proceed to find thofe fuch:roots'or 
yp. any other by thereaſon andhelpe of the 5 propoſitionofthe: 2 
booke of Euclids Elements : whereiit is demonſtrated that if the 
line A Bbedeuided'in twocquall parts:in the point C, and 
in 2 vncquall parts | | 
inthe point D,that Bil Gt F:: 
the  parallelogram nt 
A H produced of T IEDY 
ADinB Dwith £1 
the + L G(thatis '| 
= Soft CD, which 
3s the ciffercce be- . | wo 
ceneB C andB 4 C. D M 
s as much,or e- 
the F of B C (which is the of A B' ) Thereforeif 
begjucn to hauc his $'rooe extraſted, takethe line 
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A B for the ficſt particular, theline A D forhis firſt part , the © 
line B D forhis other part , and the parallclogram A H for the 
5 of the; of che laſt particular giuen, for that itis produced of 
the lines A DinBD, that is of A D the firſt part of thefirſt 
particular mulriplied by B D the ſecond part of che firſt parti- 
cular giuen. For the attaining to which ſayd parts, deuide the 
line AB that is 8 in two <quall parts in the point C, thenB C 
3s 4, his F C F,is 16, from which abatetheparallelogram A H, 
the F ofthe 5 ofthe laſt particular giuen,which1s 15 ;remaineth 
LG 1 which is the F of C D, whoſe F root is 1 for CD,now 
CD: addedto AC 4 (the: of the firſt particylar) is ADy. 
Againe CD 1 abated outof B C 4 (the of the firſt particular) 
remaineth B D 3. Therforev F5 +4 Fp; is the root demanded. 
If6+vF 60 be giuen to hauc his F roote extraRted , firſt [| 
alter the poſition of your binome giuen , and place the greater 
particular formoſt thus, VF? 60 +6, then the + of the farlt par- 
ricularis VF 15, his Fs 15 , the of the laſt particular is 3, his 
Fis 9, take 9 outof 15, remaineth 6, his F roote is  F6, 
which+/F 6 addeto /F 1 5, theazgregatisVF15+v/F6, 
and theſame /F'6 abate out of F' 1 5 the remaineris Fg 
— FF 6, therefore F . VvFigtVF6:+vF.vFIg 
— + F6 i3theroote demanded &c The operations tofind the 
roote of the binome reſidues , is the ſame that the binomes 
hue : but that the ſeuerall F rootes of the parts of the firſt par- 
ticular muſt be ſubſtrated the one from the other , according 
as the reſidue giuen giueth cauſe to be done &c, . 
If 88+4vVF' 5000 bethe c& ofa binome, and his c& roote 
15s required, you mult deuide 8 8 the firſt particular of the bi- 
nome giuen, as is aforeſayd in this inſtrution , with confidera- 
tion that the firſt part muſt be a <@ number , and againe that it 
muſt be more then the 5 of the other part &c. fodeuided it muſt 
be27 and 51; or 64 and 24: now if it be 27and 51,then thefirſt _ 
number of the progreſſion is 27 , the third 17 , and thatcannoe 
be the partition required,n regard that 17 doth not meaſure 2; 
without fraQtion as it muſt do,for that the binome giu@ is wi 
out frattis. If it be 64 and 24, then the firſt numberof the 
grefhon is 64, the third 8, the ſecond / F512, and the 
v F8, whoſe F is a cube number as it mult be, bg 
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the produdt of 3 times the greater middle Dr or EM -- —"_ 
is of the ſecond number ) the aggregat is the lalt particular of 


the binome giuen: therfore Vc@64 + FcC8 that is 4 +2 
15 theroote demanded, But foraſmuch as where the particulars 
of the binome giuen are great numbers &g and which include 
many c@ numbers &c. there there may be ſome difficultie, to 
deuide the firlt particular giuen as is aforeſayd. Therfore by the 
farther ſpeculation in this inittutionmentioned , ſubſtrat the 
ſquares of the particulars giuen,one frs6 other remaineth 2744, 
whoſec® roote is 14, to which adde ſuch a number , as that the. 
aggregat be aſquarenumber, and againe, that the F of the ſurd 
particular giuen , being deuided by the number that is ſo to be 
 added,the quotient way be a ſquare number. That ſayd number 
1 to be addedin this place is 2, the aggregat 16. Therforey F'16 
+vVF 2, thatis 4+vF 2 is the rootedefired. 
It vF50 +7 be the c& ofa binome,and his c& root is requi- 
red fgrſt alcer thepoſition of your binome giue thus 7 +/F'50, 
with this conſideration, for that the leaſt particular is formoſt, 


therfore the leaſt number of your progreſſion mult be formoſt, 
by reaſon wherof they of the ſecond part of the particion of the 
firſt particular , muſt be the greateſt middle proportionall, and 
| greaterthen thefirlt part of the particion of thefarſt particular, 
PR &c. 7 ſodeuidedit cannot be other then 1 & 6, the progreſfion 
4A ISI , VF2 .2 . VF8$ andv/F'8 added tothe produR of 3 
| times V/F'2 is the laſt particular &c. therefore V F2 +1 is the 
rootedeſired. Or ſubſtrat 49 from 50, remaineth 1, whoſe c& 
roote is 1, andby reaſon that the ſurde particular giuen is the 
greater, addeſuch a number tothe ſayd 1, that the FofvF5 © 
being deuided by their aggregat , the quotient may be a ſquare 
number. That their aggregat in this placeis 2, therefore V F'2 
+ 1 1s theroote to be found. 

, Ifv/F243+v F242 bea ce binome, and his c& roote is re- 
== quired, 24.3 cannot be deuided as aforeſaid,but into pb, 
& v5.08, the progreition is F27.vF 18. F12.v Fs 
mths 3 added to the produtt of 3 times /F'18, is the alt 
ar ofthe binome given. Therefore VF; +v/F2 is the 
manded &c, Or ſubſtrat 242 from 243, remaineth 1, 
pateis 1,to which adde 2, the aggregat is 3. There- 
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"tre v3 +42; is the roote defired. . - a 
 Ifro + /F50Z be ace binome, and his c© roote is requi- 
= red,in conſideration of che fraftion giuen,.the firſt pare of the 
 particion 6f 10 mult be a c@ number, & the; of the other part 
muſt fall in thirds go that 10 cannot be deuided as aforeſayd, 
but in Band 2, the progreſſion 158. /F'53-5. v F' 5 &the 
produdt of z times //F'5 ; added tov F 5 is V F5o x. Ther- 
fore 2+4/F/;; is theroote deſired. Or ſubltraft 5o 72 from 100, 
remaineth 49 Z that is 23, whole c© rooteis 7, to which adde 
z , theaggregateis 4. Therefore 2 + VF; is the roote defired. 

- If 8+v/F66;55 bea cube binome,and his c© root is required, 
in conſideration that 8 is the leaſt particular &c. deuideit into x 


Ida | | & and 7 ,the progreſſion is t. vV 24.25. F124 and thepro- 
x A 
KJ 


* $ % 
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du of z times V F'25 added to VF 23,15 F 66-2, ther- 
fore F' 25 +1 , is the rootedemanded. Or ſubltra&t 6 4 from 
6622, remaineth 242, thatis#, whoſecE rooteis4, towhich 


If t25+v F153 5 beace binome, and hiscE roote is requi- 

C_ red: firſt examine which is the greater particular,and that is the 
& >, firſt, which cannot-bedeuided &c. but into z and 9, in regard 
>< »* ofthe fraQtion giuen, the progreſfion is 33.v F1o4.3z. vF8, 
% * &v F8 addedto the produtt of 3 times v/ Foy, is vV Fig 4 
I therefore 1. + VF 2 is the roote demanded &c. Or ſubſtract | 
\ 152< from 153 5 remaineth -, whoſe c& roote is; , towhich 
> adde 2, the aggregatis 25. Thereforet ++ vF 2, is the roote 
þ—J deſired, &c. The like conſiderations and ſpeculations in their 
";+Þ AY _ kindsyou muſt hauetoextraft the F'F/, ſ& , FL, bſF or anie 
:5J \, other rootevfa binome giuen being produced of abinomeroot 

4, *  &c.and the ſameof binome reſidues in their kinds &c. 


0. 
\ ad 1.the aggregat is 25. Therfore /F'2; + 1 isthe root reqgyred. | 


If 5+ vc8324+vc£.486 beace trinome produced ofa bi- 
nome roote and his c© roote is required, thenthe 5 of /c@486 
is the greater middle proportionall, the 4 of Vc 324 theleſler 

middle propottionall, and 5 the aggregat of both the extremes 
f, added together,the progreſſion is 3 . vg 18.4 c@12 -2.Ther-5 
? forevc@ 3 + vc©& 2 is the roote deſired &c; The teſt ro audithit 
tediouſnelle yyee leaue to the diſcreete inuentions: of the. Wall 
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